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The Soundtrack in 
Nontheatrical Motion Pictures 


VOLUME 68 + NUMBER 3 + MARCH 1959 


By FRANK LEWIN 


The functions of the three components of the soundtrack — voice, music, sound effects — are delineated in Part I. 
In Part II the editing of the components is considered in detail. Preparation of the work print and sound tracks for 
re-recording ts described in Part III. The re-recording (mix) is discussed in Part IV. 

Parts II, III and IV will appear in subsequent, though not necessarily consecutive, issues of the Journal. 
Publication of this paper as a booklet will be completed soon. 


Note: The term “soundtrack” refers either to the sound of a motion picture in general, or to the mixed track physi- 
cally reproduced on the print. The term “sound track” refers to the individual track (Voice, Music or Effects Track) as 


described in editing and re-recording procedures. 


PART I—COMPONENTS OF THE SOUNDTRACK 


p= SOUNDTRACK of most nontheatrical films contains a 
mixture of voice and music, and frequently sound effects as 
well. The voice is either a narration, recorded after the film 
has been edited, or a synchronized dialogue, generally re- 
corded at the time the film is shot. The music may be per- 
formed by any combination of instruments, varying from a 
single instrument to a full symphony orchestra; the score 
may be written especially for the film or it may be a composite 
of numbers gathered from a music library. The sound effects 
may be recorded synchronously at the time the picture is shot; 
more commonly they are added after the film is edited. 


Voice (Narration) 


With the exception of “‘sync” scenes, the soundtrack of a 
nontheatrical film is constructed entirely after the film is 
edited. With three elements vying for attention some ground 
rules should be observed to convey an intelligible message. 
The element that conveys specific information is the voice. 
The other elements of the track must work around the voice 
or so combine with it when they sound simultaneously that 
they do not distract attention from the words. 

Although the voice must be given precedence over the other 
two elements, this does not mean that it should run with little 
or no interruption throughout the film. Like the other ele- 
ments of the track its effectiveness depends on pacing and 
moderation — a steady unrelieved flow of narration frequently 
has a decidedly soporific effect which can seriously impair 
the narrator’s function of gaining and holding attention. 

A script that reads well, is grammatically sound and 
abounds in adjectives is not necessarily effective when heard 


Presented on October 24, 1958, at the Society’s Convention at Detroit by 
Frank Lewin, Filmsounds, Inc., 128 East 41 St., New York 17, N. Y. 

(This paper was received on August 4, 1958.) 

Edit. Note: Publication of this tutorial paper is a result of the Society’s 
policy to present from time to time pertinent subject matter which is not 
otherwise currently available. 


against a visual image. Where the narration is called upon to 
do more than impart information, i.e. create a mood, heighten 
the impact of a picture and make it come alive, it is generally 
at a disadvantage compared to music or effects. Music and 
effects may profitably be made to take the place of adjectives, 
repetitions for the sake of emphasis or other rhetorical devices. 
It must not be overlooked that a chord of music can in an 
instant elicit a response which it would take a narrator quite 
a while to establish with great care and deliberation. In a 
soundtrack whichever element does the job at hand most 
quickly should naturally be given top billing, if for no other 
reason than that the running time of a film is generally limited 
and every additional foot of film often represents an added 
strain on the budget. 


Edited Voice Track vs. Live Mix 


The exact position of the voice vis-a-vis the image should 
never be left to chance. From among the many positions in 
which a sentence may find itself when sounding against a 
picture, there is generally one position which most precisely 
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conveys the information to the viewer, placing the emphasis 
in that particular spot where it does most to explain and 
amplify the image. For this reason, it is advisable to record 
the narration and edit it to the picture, rather than have a 
narrator read the script at the time the film is re-recorded. 

Further advantages of recording and editing the voice to 
the picture are: 

(1) Fluffs are easily corrected by splicing in a pickup — at 
the time of the mix a fluff means an additional runthrough: 
wasted time for which re-recording studio rates are being 
charged. 

(2) Changes are inevitable when a script narrated profes- 
sionally is heard for the first time in its proper position against 
the film: sentences may have to be pruned or expanded; 
the cumulative effect of a narration running in sequence 
throughout an entire reel is quite different from that obtained 
by reading the script against the picture on the Moviola or 
projector; information which seemed explicit on paper may 
be found to be wanting in punch or clarity when heard against 
the film. It is not uncommon, and frequently advisable, to 
make adjustments in the picture when it is found that by 
doing so the narration is helped in making an important point. 

(3) A tremendous advantage of a narration recorded before- 
hand and synchronized with the picture versus the quasi- 
impromptu approach of a live mix may be found in the greater 
ease with which music and effects can thus be made to work 
harmoniously with the voice. When the sound editor knows 
where music and effects are free to make their points without 
interfering with the voice he is able to save their punches for 
these open spaces, rather than sprinkle them throughout the 
film only to hear an overriding narration track render them 
ineffectual. 

(4) By providing the mixer with a voice track whose 
problems he can assay and control much time is saved at the 
mix time which can be used profitably to concentrate on 
aesthetic considerations. 

(5) By recording a voice before the final mix, preferably 
wild rather than against picture, the director and narrator can 
concentrate fully on obtaining desired inflections and emphases. 
It is possible to record alternate versions and experiment in 
the comparative quiet of the editing room as to the most 
effective way of presenting an idea vocally in conjunction with 
the image. 


The narration recording should be approached with a 
precise concept as to timing, character, emphasis and pace. 
As many of these fine points cannot be easily pinned down 
except through experimentation, it will be useful to do this 
experimenting on a test track. A scratch track (not necessarily 
narrated by a professional narrator) can be made inexpen- 
sively for technical quality is not the aim — and this track 
can be edited and re-edited. It will clearly indicate whether 
the delivery accurately conveys not only the information but 
the desired impression. The final narration will benefit from 
whatever errors or miscalculations have become apparent in 
the scratch track; by knowing exactly what delivery to call 
for from his narrator the director can save time and expense at 
the recording session, and the editor can then lay in his track 
with a minimum of handling and re-editing. It is definitely 
inadvisable to play a scratch track for the client, unless he is 
very knowledgeable in the ways of films and can compensate 
for technical shortcomings at this stage of the production. 


Music 


Library music is used more frequently than a score com- 
posed and recorded specifically for the film. The reasons are 
several: (a) stock music is less expensive; (b) it is faster to 
select pieces of music already recorded and edit them than it is 
to compose and record a score; (c) library music has generally 
been recorded by a larger orchestra than would be economically 
feasible for the budget of a nontheatrical film (an argument 


that equates size with quality — two entirely unrelated and 
frequently antithetical concepts); and (d) library music may 
easily be tested by running it synchronously with the picture. 

The fact that stock pieces of music are used repeatedly for 
different films makes a valid case for the use of an original 
score: the music is then unique. This argument is rarely a 
compelling reason. For one thing, what is asked of music is 
principally that it do its job tastefully and efficiently however 
that is accomplished; for another, the ability of a viewer to 
identify the music he hears with a film is vastly overrated by 
those in the trade. 

Of much greater importance is the fact that library music, 
however carefully selected and skillfully edited, can never 
equal (although it often approaches) the flexibility and power 
of a truly “original” score. The originality need not thrust 
itself on the listener’s attention by merely trying to sound 
“different.” Rather that score may be termed genuinely 
original which seizes upon the musical possibilities inherent 
in the subject matter of the film and so realizes this potential 
that it unfolds in perfect harmony with the voice (and effects). 
By having complete control over his medium — as to ideas 
and execution — a skilled film composer can give his score a 
unity which library music, being of necessity eclectic, can 
rarely approach. 

Function of Music 

Whatever its source — where should music be used in a 
film, what character should it have, and what does it really do? 

The use of music with voice raises the narrated tilm above 
the level of an illustrated lecture. When no sound effects 
accompany a scene which shows objects that in natural life 
make certain sounds, the music may create an illusion of 
activity which a silent picture lacks. Music, however, does 
more than simulate or imitate. By its very nature it is eloquent; 
often its appeal is emotional. This aspect of its character should 
never be disregarded. 

Primarily the music must ‘“‘fit’”” — it should re-enforce or 
harmonize with the impression the picture attempts to convey. 
Technical considerations should always be subordinate to this 
principle. A piece of music may faithfully accompany cuts, 
changes of scene, even to the extent of mickey-mousing actions 
on the screen; all this goes for nothing, however, if its character 
runs counter to what the picture tries to say. This consideration 
should apply even to library music where a choice between 
two pieces is likely to be made on the basis of recorded 
quality: unless the defects of the track are extremely disturbing 
it is preferable to employ the music that “fits” rather than a 
selection which, though technically superior, does not do 
what it is supposed to do. In deciding which music fits best, 
the question of taste arises — no rules can be given for that, of 
course. 

It is relatively easy to judge whether music is suitable for a 
scene where it plays in the clear. When, however, it has to do 
its work in conjunction with a voice track other considerations 
must be observed. The meaning of the narration then becomes 
paramount, sometimes to the exclusion of the picture. Often 
the voice will utilize the image as illustrations to an abstract 
idea, or the picture acts as no more than a springboard for 
the script. If, for example, the screen shows scenes of animated 
industrial activity while the narrator talks in broad terms of 
the history of the company, it would be irritating to hear 
music which only suggests the bustling men and machines. 
Rather, the music should provide a dignified background for 
the words. Music should not say one thing while the voice 
tries to say another. 

Speaking from a technical point of view, it is unwise to 
expect a piece of music that is strong and expressive when 
played alone to create the same effect when sounding under 
narration. The stronger the music, either in orchestration or 
volume of sound, the more it has to be subdued in order not 
to interfere with the intelligibility of the voice. It is, thus, 
often preferable to choose a selection which creates its effect 
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by relatively less intense means. It can then be played at a 
higher sound level without interfering with the voice and can 
be heard (and felt) more clearly. In writing an original score 
these technical considerations should be taken into account 
at the time of composition and the musical effects so planned — 
through judicious orchestration, for example — that they 
follow the voice faithfully. In the case of library music similar 
results can be obtained by the liberal intercutting of selections. 


Vocal Music 

When vocal music is part of the musical score especial 
care must be taken so that the sung words do not interfere 
with the words spoken by the narrator. It is obviously impos- 
sible to listen to two sets of words for any length of time and 
hope to make them both intelligible to the listener. It follows 
then that as soon as singing passes under narration and be- 
comes a background it has to be kept quite low. Singing is, 
however, particularly unfitted to act as a backdrop to nar- 
ration — it involuntarily attracts attention; when held so 
low under narration that it can do no harm it really ceases 
to be of much expressive value and approaches the border 
of being a sound effect. 

Frequently vocal music will be interspersed with instru- 
mental preludes, interludes and bridges. In choral music, 
humming and vocalizing sometimes relieve straight singing. 
It is extremely effective to confine the singing to open spaces 
between sections of narration and_ utilize instrumental, 
hummed or vocalized portions of the music as backgrounds to 
the narrator. When imaginatively executed this alternation of 
speaking voice with singing voice (solo or choral) makes for a 
wonderfully effective soundtrack. 

As soon as the consideration of the intelligibility of the 
sung word ceases to be of importance, vocal music may in 
some cases be used freely as background to spoken narration. 
An instance of this practice may be found when the singing or 
chanting is in an alien language which few from among the 
prospective audience of the film are likely to understand; 
through lack of identifiable associations music recorded in 
locations remote in space and culture will often assume the 
character of a sound effect. This consideration applies to 
instrumental as well as vocal music. Unless the music itself 
is the subject under discussion in a particular scene it may be 
treated as a sound effect. These musical sounds cannot be 
expected to do the job that film music generally tries to do; 
what these sounds do accomplish is to convey an impression 
of the scene — a very accurate impression, assuming that the 
demands of authenticity have been satisfied. 


Music in a film need by no means be continuous. If the 
voice says what it has to say clearly and fluently, and no other 
element of the soundtrack would appreciably contribute to 
the impression desired, it is best to leave the background silent. 
When music does enter it should do so at a strategic point 
in the picture, such as a transition, a sudden action or a pause 
in the narration. With its first impact the music says something 
definite. It is just as well to let this something be meaningful 
and have it contribute to the pacing of the film. Even when 
music is used in an entirely subordinate role it should always 
be considered as an expressive medium rather than a carpet 
of background sound. Musical changes and accents which 
are planned to work with the picture, or are used to emphasize 
points of the narration, are most satisfying — even to the 
viewer who knows nothing and cares little about the technical 
considerations involved — - when they are organic in the music 
rather than patched together or artificially created through 
boosting the volume. A piece of music ought, for example 
to start at the beginning of a phrase or at a strong accent; 
it should not be faded (‘‘sneaked’’) in. The same goes for 
exit points. It is not always possible to observe these niceties, 
and frequently the difference between a logical and an indif- 
ferent treatment of the music will be quite slight. To the 
argument that “it makes no difference,’ however, the answer 


can be given that a carefully treated soundtrack will make a 
difference in the impression created by the finished product, 
even if the details that have gone into creating this impression 
are not readily discernible to the naked ear. 


Interaction of Voice and Music 


In a soundtrack where the two elements of voice and 
music are present, many instances will occur where it is pos- 
sible to choose which of the two should do a specific job. 
Emphasis to heighten the impact of a startling cut, for instance, 
may be obtained by placing the narration so that it hits with 
the cut. It is best not to entrust the music (or an effect) with 
the same job at the exact same moment. A stronger impact 
can be achieved in the above instance by letting the music hit 
on the cut and placing the voice so that it enters about 12 
frames later. The impression to the viewer will actually be 
simultaneous. The same considerations hold true in the case 
of sound effects combined with music and /or voice. 

But a simultaneous impact may not be the most effective 
way of treating such a change of scene. Any scene which 
should register as a decided change from the one preceding 
it is more effectively introduced by delaying any explanatory 
narration until a strong musical or sound effects statement has 
established the change firmly. (This is especially true when 
the previous scene contained a great deal of narration as it 
ended.) The new scene will actually rouse the viewer's interest 
more effectively if he is left guessing for a short while until the 
voice picks up again. This treatment must, of course, be 
handled so that it does not split thoughts which should remain 
intact to preserve their sense. 

When narration is split apart to allow other elements of 
the track to come to the fore, careful attention must be given 
not to start a sentence with a dangling conjunctive which 
originally joined it to its predecessor. “But,” “likewise,” 
“however,” ‘whereas’ — when they occur in a spoken text — 
are much more at home in radio scripts and speeches than 
in a motion-picture script. In their more accustomed media 
they form the mortar that cements sentences and paragraphs 
into a smooth whole. In the soundtrack of a film, this function 
is performed by music and effects — they efficiently supply 
continuity to even the sparsest and most sporadic narration. 


Music Under Lip Sync 


In nontheatrical films it is rarely effective to use music 
under lip sync. Music in such a situation will always tend to 
make the scene seem unreal. Unless this impression is intended, 
or the music is of a character which will suggest that it orig- 
inates from somewhere in the locale in which the speaker on 
screen is situated (radio, band, possibly a neighbor practicing 
on an instrument) it is best not to add a confusing element at 
this stage. Once the voice, however, becomes dissociated from 
the image and evolves into what, in effect, is a narration the 
music can be treated as under any other voice-over narration. 
In cases where the film shifts back and forth between lip 
syne and voice over, this rule need not be rigidly followed. 
Depending on the proportion of sync and voice over, it may 
be wise to stick to a consistent pattern: when there is a pre- 
ponderance of lip syne and the cut-aways are of brief duration, 
leave the music out; otherwise use it. Where it is possible to 
use sound effects during the cut-aways it will be even less 
necessary to supply these scenes with music. 


Cuing Music to Voice 


It cannot be emphasized too strongly that the success 
of the musical score for a film depends to a great degree on the 
felicity with which it works with the voice and sound effects. 
It is indispensable for the music editor to have an exact log 
of the voice. Whenever practicable the music editor should 


prepare this log himself; in a film where interaction of voice 
and music is greatly detailed this count must be accurate to 
the frame. When taking voice cues it may be found useful 
to write down the last words of the sentence with which a 
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section of narration ends: they will help to avoid the necessity 
of having to refer back to the script or refresh the memory 
by running down the narration track once the actual editing 
of the music gets under way. These verbal cues are of value 
to the re-recording engineer as well in conjunction with the 
footages on his cue sheet they give him an accurate audible 
guide of the point at which to raise the level of music or effects. 

It is of great importance to note to the exact frame the end 
of a section of voice which is to be followed by a strong musical 
change or accent. The editor can then lay in his music with 
the certainty that when it is preset at the mix it will hit clean 
without stepping on the tail of the outgoing narration. An 
efficient way to find this point is to follow mentally the rhythm 
of the voice as the track runs down on the editing machine 
(Moviola) then brake the machine or tap the voice track 
with a grease pencil at the point at which the narrator would 
have spoken the next sentence had there been one. In this 
way the rhythm of the voice dictates the entrance of the musical 
cue: in the case of a rapid delivery the music will start almost 
immediately after the last word is spoken; where the delivery is 
leisurely the music will enter after a slight pause in any 
event the music thus carries forward the momentum of the 
narration and enters in a way which seems natural to the 
overall pace. 

The surest way of securing perfect interaction of different 
elements of the soundtrack is through the use of a multiple- 
head Moviola. It is almost indispensable for editing a track 
in which music and voice alternate back and forth rapidly. 
Cuing Music to Picture as Well as Voice 

Frequently activity in the picture dictates the entrance of 
the music. Whenever possible, the score’s relation to the 
narration must still be observed, and it may often help to 
move the narration slightly to accomplish a clean and effective 
entrance of the music. An example: the music (or a startling 
sound effect) is to enter on a cut; a sentence of narration 
so close in fact that 
the sound which is now supposed to enter with the cut would 


concludes immediately before the cut 


trip uncomfortably on the heels of the last word. In such a 
situation something must give: either the narration should 
be moved back a few frames or, if that is not possible, the scene 
should be extended slightly. The reverse situation will often 
face the sound editor: the narration ends well before a cut 
and the music must either tread water until it can come into 
its own or anticipate the cut. So common is this situation, 
actually, that it is a sure sign of an ill-planned soundtrack. 
The solution here is either to move the voice down to the cut, 
or to move it back sufficiently so that the resultant pause 
becomes long enough to be meaningful: the music may then 
be brought up and change decisively on the cut. 

It will repay the sound editor, especially if he has control 
over the placing of the narration, to check his entire voice 
track with an ear towards the music and sound effects which 
will have to work in conjunction with the voice. In any fairly 
extended film (eight minutes or longer) some attention must 
be given to the pacing of the voice track. Even a track that 
has so much to say that it seemingly fills the entire running 
time of the film can often be paced more interestingly by 
pulling together sentences, and sometimes phrases, which 
are delivered with unnecessary deliberation. Pauses two to 
three seconds long abound in most narration tracks; they are 
generally not long enough so that the reason of “letting the 
thought sink in’? may be adduced and they are certainly too 
brief to bring up music effectively. By eliminating a few of 
these “holes” in a sequence if that can be done without 
impairing intelligibility a block of continuous footage free 
from narration is thus accumulated. Placed at the beginning 
of a sequence, somewhere in the middle where a_ breather 
would be welcome, or at the end this space affords the music 
(or sound effects if they are interesting in their own right) 
a chance to take over. When the voice enters again after, 
say, a 12-second hiatus it commands attention. The process 
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may be compared to driving on a generally straight highway: 
one sharp turn in the course of a section of road whets the 
driver’s attention more effectively than a few shallow curves 
spaced apart. 


Placing Voice for Maximum Effectiveness 
ig 


Where the narration in the course of a film is sparse enough 
to let entire sections of voice be consolidated into blocks, 
the opportunities for creating an interesting soundtrack become 
more plentiful. It must always be kept in mind that music 
establishes a definite mood. The entrance of the voice acts 
as an interruption of that mood, however skillfully the two 
elements are fitted to each other — the more often a mood is 
established and broken again, the more dispersed the track’s 
effectiveness. The culminating offense in this respect consists 
of building a sequence toward a climax, employing music and 
often sound effects as well: at the height of the excitement, 
or worse still just before the climax, the voice enters — all 
the carefully planned increase in level and intensity must be 
subdued, generally by mechanically dialing down the volume, 
so as not to interfere with the narration. 

A similar effect, or rather lack of effect, occurs when a 
sentence in the course of a sequence is placed in such a position 
that it coincides with loud and active music and/or sound 
effects. It will often be found that a descriptive sentence 
can convey its information as readily when placed before or 
after the action on the screen to which it alludes. Let the music 
or sound effects give their all, synchronously with the picture — 
for they can not be shifted away from the image to which they 
belong and let the voice be a commentator before or after 
the fact. It must always be remembered that music or effects 
can deliver a punch much more forcefully, and in a shorter 
space of time, than the voice. Of course, if one wants, for 
instance, to recreate the excitement and noise that go with a 
field of horses thundering down the homestretch and at the 
same time have the narrator deliver a whispered thought 
voice describing a jockey’s innermost feelings, something 
has to suffer. That something is generally in the first place the 
budget: hours and hours of mixing time will not achieve a 
satisfactory result. The suffering of mixer and sound editor 
(and often the viewer who sees the finished product) may be 
more subtle but none the less real. 

Another device for obtaining variety from the narration 
may be mentioned: the practice of changing from one voice 
to another in the course of the film. When the alternation 
coincides with changes in the picture this procedure sometimes 
works. When the change of voice is from male to female 
(or vice versa), or toa child’s voice, the procedure will definitely 
create variety. When the differing voices become identified 
with objects or actions on the screen — cartoon style — or 
are used dramatically the practice is often successful. When, 
however, the alternation is performed with little provocation, 
in the hope that a change of any kind will rivet the viewer’s 
attention, the result can be extremely disappointing. The 
danger exists that the listener will be thrown off the track 
(in more ways than one) by an unmotivated switch in nar- 
rator, and has to catch up. Clarity is likely to be sacrificed 
for the sake of a momentary effect and the effect really 
is momentary, for unless the new voice employs a radically 
different style of delivery the change will soon have been 
forgotten. Variety in the soundtrack can be achieved so 
efficiently by alternating dissimilar elements — voice to music, 
voice to effects, music to effects, in many combinations — that 
it does not pay to lavish effort on trying to create it within this 
basically monochrome element of sound. 


Deviation From **Industrial’’ Treatment 


With increasing frequency, the elements of fantasy, whimsy, 
humor and drama find their way into nontheatrical films. 
Occasionally complete sections of the film will be treated as 
would a straight dramatic film: with scenes which depend for 
their unfolding on dramatic action rather than following the 
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logic of a narration. These deviations from the more common 
“industrial” style may be extensive or quite brief — at any 
rate, they should be encouraged for they are harbingers of the 
day when it will be generally recognized that these films can 
be entertaining at the same time that they inform or deliver 
a pitch. The music must, of course, suit its treatment to these 
changed conditions: it should be sharply in character with the 
action, loquacious where the burden of the soundtrack’s 
action falls on it, reticent where it is littlke needed. Above all, 
a clearly different type of music must be employed from that 
used in conjunction with ordinary narration. It is better not 
to use any music in the course of a scene constructed and 
executed dramatically, carrying its Gwn soundtrack recorded 
on the set, than have it plod on and get in the way. This 
warning is merely cited for those faint of heart who mistrust 
the power of communication that the dramatic treatment 
may impart to a film deviating otherwise but little from the 
norm, and call for music to “hypo” the action. The tenet 
that ‘‘a bit of music helps’ is only valid where the music has 
something to contribute in its own right — it generally falls 
flat when it is used as a crutch. 
Sound Effects 

Sound effects used intelligently are a sure means toward 
creating variety, especially when they are employed in modera- 
tion. Theoretically, effects may be edited to supply sound for 
every scene of a film. In practice this rarely works out. A 
nontheatrical film is seldom shot or cut so that scenes develop 
as they would in a dramatic film: consecutively and with a 
logic dictated by the action. Rather, the picture is edited to 
follow a continuity dependent on the information the narrator 
has to get across. Many sounds are cumulative in their effect 
and depend on a certain duration in time to become meaningful 
(a car starting off, shifting gears; a train approaching, passing 
by, receding; a generator gradually warming up). The picture 
frequently cannot wait unti) the effect has become estab- 
lished — the object may be on the screen for a few feet only 
until the narrator moves on. Furthermore, intercutting between 
scenes may juxtapose in rapid succession images which demand 
fairly active and loud sounds with those calling for gentle or 
no sounds at all (interior of a factory to an aerial exterior 
view of the same plant, for example, and back again). In 
many instances the sound produced by the image may 
definitely work counter to the ideas or the feeling the narrator 
is trying to convey. Consequently, sound effects in a non- 
theatrical film must be selective. 

What effects, then, should be included realistically, which 
should be omitted ; which scenes should be treated unrealistically 
by the use of music rather than effects, which by musical 
effects simulating the sound of the image? 


Choice of Treatment 


The first consideration should be to include those sound 
effects to which specific reference is made in the narration. 
It is, of course, necessary that the effect sound technically 
correct. It does not follow, however, that the best effect for a 
scene is the one recorded on the spot. The ear, like the eye, 
is selective and will hear that sound to which attention is 
directed. In a scene showing a noisy factory in full operation 
the overall sound picked up at the scene may be so general 
and confused that it has no character at all beyond that of an 
all-encompassing roar. If this is the kind of sound the scene 
is to convey, well and good; it will rarely be interesting for 
more than a few moments after which it becomes a background 
of noise. 

Sounds in a film, however, must be interesting as well as 
plausible — herein lies the secret of an effective sound treat- 
ment. Suppose the camera travels through the factory, scanning 
a variety of machines from different perspectives and distances. 
It may then be important to introduce in the soundtrack the 
noises of isolated machines, projecting out of the background 
of the overall sound. In actuality these machines could not 


possibly be heard individually in the factory but in conjunction 
with the picture the impression will be entirely believable, 
and as the sound changes in character and intensity the variety 
thus produced will keep the track alive. Should it be impossible 
to achieve variety because the sounds encountered in a scene 
are generally similar in character, a difference may have to 
be created artificially by changes in volume or equalization. 
Without changing basically the character of the sound it 
will then seem different and the object of variety is attained. 


Imagination in Effects Treatment 


Not all sounds need be technically accurate. Often what 
the viewer expects to hear in conjunction with the picture is 
far from what the scene delivers in real life. Imagination must 
then be exercised to make the sound larger than life, by 
changing its character or substituting a sound obtained from 
an entirely different source than would be indicated by the 
picture. Not all brooks, for example, burble on a quiet summer 
day; as a matter of fact they tend to be quite silent. At the 
time of day when the sun is brightest to get a good color shot 
the birds in this particular location may be undemonstrative. 
Yet it may be desirable to treat this scene with suggestive 
sounds — actuality should then be replaced by fantasy and 
the water must gurgle and the birds warble. The sound of the 
water itself will rarely be obtained by recording the brook: 
in order to get an interesting sound it will be advisable to 
find a likely substitute, such as the sound produced by dipping 
a stick sporadically into water; the birds can easily be located 
from stock effects. The power of association when viewing a 
film must constantly be called into play: if the effect sounds 
right it makes no difference at all where it came from originally 
(to suggest, for example, the power of a rocket blasting off 
from its pad the sound of an atomic explosion is frequently 
employed with no detriment to its believability). Authenticity 
is fine in the script, voice or music — with sound effects it is 
often a decided liability. 

Another aspect of the divergence of film sound from real- 
life sound: actions that the eye sees on the screen often need 
to be provided with a sound effect even though in real life 
the sound would be swallowed up by louder surrounding 
noise. As an example: a herd of camels is being ridden, hooves 
thudding on the ground, riders yelling at the top of their 
voices. The camera shows a head-on shot of the action and 
clearly shows whips descending to spur the animals on. It is 
effective to make the snap of the whips audible; if omitted, 
the sound would be missed. 

Assuming no reference to the sound is made in the narra- 
tion, the editor can exercise his judgment as to which sounds 
he wants to make audible. An action obviously producing a 
sharp sound (explosion, shot, steam whistle being blown) 
should be heard. Actions producing distinctive sounds which 
continue for a certain length of time (hammering, hoof beats) 
will gain in effectiveness if accompanied by their appropriate 
sounds. It is, however, not essential to treat them so music 
may create the illusion of hearing these sounds or express 
the feeling produced by them, and the editor can save himself 
a great deal of work if he knows that the film’s score will 
actually do this job well. Sounds which are so general that in 
real life we are hardly aware of them (traffic, leaves rustling) 
had better not be treated realistically at all unless they form 
a background to more specific sounds or act as background to a 
fairly continuous narration; the impression produced may 
actually defeat the purpose for which it was intended: by 
making the listener conscious of the sound, attention will be 
focused on a relatively unimportant aspect of the scene. 
Organizing Effects 

When effects are the only sound heard on the track they 
must be carefully sorted out in the order of their importance. 
A sound never proceeds out of a vacuum — it is part of an 


overall background. It will not do, for example, to expect 
the sound of a car to carry a scene in which the automobile is 
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shown approaching from a great distance. Some sort of ex- 
terior presence (possibly light traffic) should establish the 
scene before the sound of the car becomes audible, increases 
in volume and recedes. If the car is still visible at a point 
where motor or tires could not possibly be heard anymore, 
the exterior sound will still keep the scene going. 

I'he foregoing is, of course, only a very simple illustration 
of what is required to reconstruct a scene in sound. For the 
above scene it will rarely be sufficient to provide only the two 
sounds mentioned. A fairly quiet background will lack char- 
acter; until the sound of the car becomes established some 
interest has to be maintained in the track, possibly through the 
discreet use of a distant car horn or other appropriate off- 
screen sounds, Care, however, must be exercised as to what kind 
of unestablished off-screen sounds are introduced into a scene 
It is possible to assume almost any kind of sound taking place 
off screen, but is it also plausible in the particular situation? 
Does it introduce a feel into the scene which is at variance 
with the impression the picture tries to make? No hard and 
fast rules can be propounded to determine the appositeness 
of sounds not established by the image this belongs in the 
realm of individual taste. It is best, as a rule, not to take too 
much for granted. 


Interaction of Voice, Music and Sound Effects 


In nontheatrical films extended scenes which depend on 
sound effects alone, with neither narration to explain nor 
music to enliven them, are rare. As soon as narration becomes 
part of the track the conditions discussed in the previous 
paragraph may to a certain extent be relaxed. Under narration 
the comparative monotony of a fairly uniform general back- 
ground sound becomes an asset: such sound keeps the scene 
alive without interfering with the voice. As a matter of fact, 
in many scenes where ordinarily an extremely nondescript 
musical background might suggest itself — either because the 
voice is so constant that music with much character would 
have to be completely underplayed, or because music has 
basically nothing to contribute either to the image or to the 
message of the narrator an appropriate overall sound effect 
makes an ideal means of filling the vacuum. The music, 
when it finally does appear, can enter with great effectiveness 
it will represent a welcome change. The rule that specific 
effects should proceed out of a general background sound 
should, however, not be disregarded even if the whole sound 
effects track is subordinate to the narration. The ‘‘dead”’ 
feeling which surrounds an isolated sound effect is generally 
quite noticeable even under voice. 

Isolated effects can, of course, be used without any back- 
ground sound whatsoever where they occur while music is 
running. The music then takes the place of a background 
sound, albeit a very eloquent one. In such a situation it is 
good practice to treat specific sound effects as if they were 
part of the musical score. A sound effect which occurs at a 
strategic place in the music — in a breathing space between 
phrases, over a held chord, following or preceding a sharp 
musical sound such as a stinger chord becomes an organic 
part of the soundtrack. A further advantage is, again, the 
application of the principle that no two elements of a sound- 
track should make a sharp impression simultaneously. Not 
only are they likely to get in each other’s way technically so 
that it is often difficult to establish the character of a sound 
effect that has to struggle against an active musical competitor, 
but they serve different functions in the overall scheme: 
the sound effect spells out reality; the music adds fantasy or 


commentary or emphasis and possibly all three combined. 
Where, for the sake of strong emphasis, a simultaneous impact 
is intended it is still advisable to stagger music and sound 
effect slightly: a shot pointed up with a stinger chord, for 
example, should precede the music by eight frames. 


Relative Roles of Effects and Music 


As a rule it is unwise to suggest in the music what the 
sound effect portrays realistically at the same time. An analogy 
from arranging for orchestra may serve as a parallel. It is 
one of the basic axioms of a well sounding piece of music 
that the instruments accompanying a tune should not be 
active in the same register as the instrument that carries the 
melody. Much can be done nowadays through skillful micro- 
phone technique to vitiate this principle, but the result will 
always tend to be more mechanical than natural. Applied 
to the soundtrack of a film this would work as follows: when 
both music and sound effects accompany, for example, scenes 
of a railroad train under way, the music should not try to 
simulate the sound of the train where the sound effect does 
the same thing. Rather, at the same time the sound effect 
projects the sharp click of the rails, the rumble of the cars and 
whine of the engine, the music might move in broad, sustained 
sounds — the combination of the two elements, comple- 
menting each other, would then convey not only the idea 
that this is a train in motion but, through the expressive force 
of the music, would suggest as well something of the power 
and impressiveness of the scene. 

Where a sound effect lasts for a certain amount of time 
(a plane passing overhead, for instance) and is to be established 
clearly as the predominating element, it is often wise to let 
the music go out gracefully as the effect enters, possibly on a 
sustaining chord of neutral character which loses itself as 
the sound effect gains in volume. The effect will then actually 
seem to carry forward the momentum established by the music 
and when it has had its say should relinquish the center of 
attention as gracefully. Many sound effects actually approach 
the character of music, either because they are strongly 
rhythmic or have definite pitch (whistles, bells). It becomes 
that much more important in such instances to treat them as 
though they were part of the musical score. 


In order to achieve the kind of soundtrack in which music 
and effects are well integrated it is important that sound effects 
and music editors work closely together or, ideally, that one 
man be editing both. The most elaborate interaction of music 
and sound effects must, however, at all times work har- 
moniously with the narration — this cannot be emphasized 
too strongly. Disregarding the voice leads to the danger of 
doing a lot of work for nothing. The narration claims un- 
divided attention when it is on stage and anything going on 
at the same time, unless carefully coordinated, cannot possibly 
make itself heard clearly or become fully effective. Music 
editors and composers are generally charged with urging the 
mixer at a re-recording session to play their tracks loud, 
and sound effects editors are supposed to be equally fond of 
hearing their work shine forth. Whether that is so or not will, 
however, never detract from the fact that whoever edits the 
voice track will always have literally the last word. Con- 
sequently, the closer the cooperation of all sound editors, 
the better the final result and, incidentally, the less unnecessary 
work all around. 


NOTE: Part I, published here, comprises about one-third of the total paper. Budgetary and schedul- 
ing commitments may not permit the subsequent Parts to appear before summer. The complete 
paper in booklet form will be available from Society Headquarters within a month. 
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A Continuous-Loop Magnetic-Tape 


Magazine and Its Applications 


Design and operation of an endless-loop }j-in. magnetic-tape magazine with 
uniform low-friction tape motion and a five-channel selective program repeater 
are described. Features include high-speed solenoid actuation for instantaneously 
cued stop-start operation, and transistorized audio and control circuitry. Applica- 


tions are discussed. 


ie FILM INDUSTRY uses endless loops 
in many applications. The most common 
use is of lengths of film strung over 
multiple sets of adjustable rollers so that 
a sound “dummy” can repetitively play 


out a continuous background type of 


sound effects for the track on the film 
loop. 

While this method has been used 
successfully for many years, it has been 
an expensive operation because it requires 
the tying-up of an expensive “dummy” 
for each background effect used during 
any dubbing session. Also a_ sizable 
amount of rack space is needed to support 
the film or tape loop. Furthermore, these 
effects loops are not easily stored and 
do not lend themselves physically to set- 
ting up a library of sound effects. 

During the past year, MacKenzie 
Electronics has developed and marketed 
a Five-Channel Selective Program Re- 
peater, with a design based upon the 
use of a compact endless-loop, 4-in. 
magnetic-tape magazine. This magazine 
is the result of a ten-year research and 
development program. The early maga- 
zines, while satisfactory for voice ap- 
plications, did not move the endless- 
loop magnetic tape smooth'y enough to 
justify their use in professional applica- 
tions. 


Presented on October 24, 1958, at the Society’s 
Convention at Detroit by Louis G. MacKenzie, 
MacKenzie Electronics Inc., 145 West Hazel 
St., Inglewood 3, Calif. 

(This paper was received on September 29, 1958.) 
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Fig. 1. Upside-down view of magazine loaded 


with approximately 100 ft of j-in. tape. 
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Tape-Magazine Development 


A major development in our tape- 
magazine research program occurred 
approximately one year ago, resulting 
in tape motion so uniform that im- 
mediate consideration was given to the 
use of these magazines in precision 
equipment. 


Figure 1 is an upside-down view of 


our present magazine loaded with 
approximately 100 ft of }-in. tape. The 
spiral mass of tape is held centeed in 
the magazine around four nylon rollers. 
The tape is pulled from the inside of the 
spiral, between the rollers, and out 
through a corner of the magazine. It then 
passes the tape transport outside the 
magazine and thence back into the 
magazine where it rewinds onto the 
outside of the spiral mass. In this view, 
the magazine’s turntable and bottom 
cover are not shown. 

An “exploded” view, Fig. 2, shows the 
magazine in right-side up position, as 
it is in actual use in the machine. Note 
that the spiral mass of tape rests on a 
turntable which is powered by the 
machine and it’s action is such as to keep 
the tape winding continuously on the 
outside of the loop. This allows any 
“slack”’ in the tape to accumulate at the 
inside of the spiral where the lack of 
tension so produced permits the tape to 
be pulled out of the magazine with no 
undue friction. 

An important factor affecting any 
endless-loop device of this type is that it 
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Fig. 2. ‘‘Exploded”’ 
view of magazine 
in right-side up 
position as it is in 
actual use in the 
machine. 


By LOUIS G. MACKENZIE 


operates with continuous friction be- 
tween loop turns. This is because all 
portions of the tape are traveling at the 
same lineal velocity, but as any point 
on the tape moves toward the center of 
the loop, its angular velocity changes; 
therefore each turn must slip slightly 
inside the next adjacent turn. The 
accumulated effect of several hundred 
turns, each slipping slightly against the 
next adjacent turn, is to create a sub- 
stantial amount of total frictional loss. 
This loss means that power is required 
to perform the endless operation. Con- 
ventional loop designs furnish. this power 
by operating a tight loop mass and 
pulling the tape from the inside of the 
loop by force. Thus, the tape must 
transmit the power into the loop and it 
is not physically strong enough to do 
so for any extended period of time. 

In our design, the turntable on which 
the mass of tape is supported is powered 
directly by the machine. When this 
turntable is driven at the correct speed, 
its radial velocity equals the lineal 
velocity of the tape on the inside of the 
spiral mass, and the outgoing tension on 
the tape is reduced to zero. It is interest- 
ing to note that by proper choice of 
speeds, this action can be made slightly 
regenerative and the tape will actually 
be pushed out through the magazine. 

We have utilized this principle for 
some time. However, magnetic tape 


used in this manner reveals some 
characteristics that occasionally cause 
trouble. For example, if the turns do 
not readily slide against each other, there 
is a tendency for the tape to act as a 
solid mass and at this point the turn- 
table tries to drive it past center, result- 
ing in a binding action. 


Figure 3 illustrates how this problem 
was resolved and shows a cross section 


Fig. 3. Cross section of the turntable 
with the mass of tape resting on it. 
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Fig. 4. 


of the turntable with the mass of tape 
resting on it. It will be noted that the 
turntable is molded with a series of 
concentric rings of saw-tooth cross- 
sectional shape. Whenever an individual 
turn of tape gets inside one of the rings, 
it cannot back out. The mass of tape, 
therefore, is broken into a series of 
concentric masses each isolated from 
the others by the concentric saw-toothed 
rings. Consequently, we now have a 
large number of thin endless loops each 
operating independently from the others, 
and we find that the tape no longer has 
any tendency to operate as one large 
mass and that the tape motion is uniform 
and smooth. 

Under conditions of low atmospheric 
humidity, the mass of tape acts as a 
very efficient static generator causing 
turns of tape to stick together and 
effectively stall the magazine. The two 
round posts inside the corner of the 
magazine in Fig. 2 are made of pure 
graphite. The tape passes over these 
posts continuously and a very thin coating 


of graphite is deposited on the tape. 
This provides a conductive path which 
effectively drains off any static charges 
and has the advantage of supplying a 
continual lubricant, thereby practically 
eliminating head wear. 


For example, there are several hundred 
machines in continuous operation at 
Disneyland, most of which have been 
in use since July 1955. The initial heads 
are still operating and most of them 
have played out millions of feet. Some 
tape loops, incidentally, were played over 
a million times before they were replaced. 
The tape magazines will hold approxi- 
mately 200 ft of tape. Magazines can be 
loaded with any desired total program 
length from 2 sec to over 5 min, at 
74-in./sec tape speed. 


MacKenzie Model 5CPB Five-Channel Selective Program Repeater. 


Five-Channel Program Repeater 

This new tape-magazine design per- 
mitted the development and production 
of our Model 5CPB_ Five-Channel 
Selective Program Repeater, illustrated 
in Fig. 4. This machine holds five tape 
magazines on hinged trays. Each tray 
incorporates the necessary pressure roller 
and magazine driving assembly so that 
it can be engaged by high-speed solenoid 
action with a rotating capstan which is 
common for all five channels. Five 
separate playback heads are connected 
to individual transistorized preampli- 
fiers, each with low-impedance out- 
put terminals. The 5CPB is complete 
with power supply and _ individual 
solenoid connections brought out to 
terminals for remote actuation of any 
one channel or combinations of any of 
the five channels. 

The most important feature of this 
machine is it’s instantaneous stop-start 
operation which is achieved by engaging 
the tape loop with a continuously ro- 
tating capstan upon actuation by a high- 
speed solenoid. This system permits 
the instantaneous starting and stopping 
of individual tape loops. Tests show that 
a tape loop recorded with a steady tone 
can be started and stopped so rapidly 
that the human ear will not detect any 
transient. 

To capitalize upon this high-speed 
operation, each of the five channels is 
equipped with small photoelectric cells 
which operate in conjunction with 
transistorized pulse amplifiers that con- 
trol the individual solenoids. A cue 
mark consisting of a narrow stripe of 
silver paint is painted on the tape at 
the precise beginning of the program 
material. When the cue mark passes 
the photocell, the resulting light pulse 
triggers the solenoid, disengages the 


tape transport from the capstan, and the 
tape stops immediately. The tape is 
then ready to start again precisely ‘“‘on 
cue” upon the push of a button. This 
feature, for the first time, allows the 
insertion of lip-synchronized audio effects 
into live productions without elaborate 
and time-consuming preparation, with 
the attendant danger of missed cues. 
Gun shots, music bridges, laugh tracks 
and any other special effects can be 
“cued” and played either individually 
or in any combinations. If cue marks are 
not put on the tape, continuous back- 
ground effects such as crowd noises, 
thunder and lightning, footsteps, traffic 
noises, birds etc., are readily available. 
Applications 

The Five-Channel Selective Program 
Repeater was designed primarily for 
use by the radio-broadcasting, television, 
and film and sound-recording industries. 
However, it has proved to. have many 
other specialized and industrial applica- 
tions requiring the storage and precision 
playback of prerecorded program mate- 
ria]. For example, Disneyland uses several 
hundred MacKenzie single-channel pro- 
gram repeaters along with a number of 
5CPB Program Repeaters for playing 
the special effects used on the various 
rides and attractions. A recent require- 
ment of a completely automatic paging 
system for airline and airport-terminal 
facilities resulted in the development of 
our Automatic Selective Pre-Recorded 
Announcing System which features the 
instantaneous playing of complete an- 
nouncements or the synthesis of complete 
announcements from combinations of 
message segments which are selected by 
dialing or switching. This is possible 
with our multichannel program repeaters 
due to the instantaneous stop-start ‘on 
cue”’ playing of stored program material. 


Model 5CPB Specifications 


The Model 5CPB mounts in a standard 
19-in. relay rack. It is 83-in. high and 
requires a 12-in. minimum clearance 
behind the front panel. The total 
weight including magazines is less than 
40 lb. (It can be supplied in a portable 
case.) 

The tape speed is 7} in./sec. and the 
audio performance is standard in all 
respects. The frequency response is 
within 5 db from 50 to 10,000 c¢ and the 
signal-to-noise ratio is 55 db, or better, 
from standard tape level. Wow and 
flutter measure less than 0.25% total 
rms. The individual preamplifiers will 
deliver —20 dbm into a 600-ohm load, 
with plenty of reserve. The total power 
requirement is 60 w (slightly higher 
when equipped with a synchronous 
motor). 
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A Practical Projection Gaging 


Method for Visual Inspection 


of 16mm Release Prints 


A 16mm projector with a special aperture plate is used as a projection gage for 
checking various print characteristics while viewing the projected film. This 
method enables checking of such factors as soundtrack centering and modulation 
of variable-area tracks; shrinkage and variations in width of film stock; blackness 
and freedom from scratches of septums on each side of the soundtrack; placement 
and opacity of the printed frame around the picture image; and percentage jump- 
and-weave in the projected picture, including the amount added by printing 


operations. 


ly 1952 the author conducted an 
investigation in the relation between 
16mm sound-film standards and current 
film laboratory practices and inspection 
procedures. This investigation was spon- 
sored by the U.S. Navy, Bureau of 
Ships, Code 565. Some results of the 
investigation were presented at the 
SMPTE 1952 Fall Convention at 
Washington, D.C., in a paper which 
gave practical proposals for the gaging 
of various 16mm release print factors 
by the use of a special design of picture 
aperture plate plus some refinements 
in the setup and use of the associated 
projector. In that demonstration an 
aperture plate was used which was 
designed by the author for use on the 


Presented on May 1, 1957, at the Society’s 
Convention at Washington, D. C., by Maxwell 
A. Kerr, Melpar Inc., Falls Church, Va. 


(Received in final form September 22, 1958.) 


Navy JAN-type projector. The plate 
was manufactured by the DeVry Corp., 
through the efforts of Ellis D’Arcy, at 
that time Chief Engineer for the com- 
pany. 

Figure 1 shows the dimensions of 
the original gaging aperture and types 
of release-print faults that can be 
detected through the use of the 1952 
aperture design. Figure 2 is an outline 
of a simplified plate design. 

The first step in designing the gage 
plate was to make a detailed study of 
ASA standards on film dimensions plus 
related printing and projection require- 
ments. Based on the standards, a large- 
scale composite drawing was made; 
it was very useful in solving questions 
raised by tolerance allowances in dif- 
ferent standards and by the different 
base lines used by individual standards 
as dimensional reference points. * 


By MAXWELL A. KERR 


Reasons tor a New Inspection System 

Print inspection is, at present, largely 
a matter of ear and eye judgment of 
general sound and picture quality 
under a_ variety of projection and 
viewing conditions. It is difficult to 
separate film faults from projector 
operation and setup troubles; therefore 
one objective is greater uniformity 
in the setup and operation of print- 
inspection facilities. Process control is 
properly the work of film-processing 
laboratories where a variety of precision 
tools are available for checking film 
and print dimensions, density and 
other characteristics. Such tools are 
not usually available to the customers 
who buy or lease release prints, and it 
is hard to justify the customer’s making 
precision measurements. Product inspec- 
tion, however, is properly the work of 
both customer and processing laboratory 
and should employ commonly available 
inspection and gaging devices and 
commonly accepted gaging and_in- 
spection limits. 

Professional-quality 16mm_ projectors 
are now available from several sources. 
*The drawing is too large and detailed for satis- 
factory reproduction in the Journal. Prints may 
be obtained at cost by direct inquiry to the 


author at 200 Meadow View Rd., Falls Church, 
Va. 


Beve/ back edge of a// 

openings, so that only the 

front edge will project 
to the screen. 


Fig. 1. Dimensions of original gaging aperture. 
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OENSITY 
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Fig. 2. Design of new gage plate. 


Guide to dimensions: A, reference for all film guiding and horizontal dimensions (use centerline as reference for all vertical dimensions) ; B, see 
American Standard PH22.12-1953, dimensions C, D and E; C, see PH22.12-1953, dimensions B and E; D, see PH22.8-1957, dimensions A, 
B and C; E, see PH22.49-1946 (reaffirmed 1955), dimensions A and B; F, see PH22.46-1946 (reaffirmed 1953), dimensions A and C; G, see 
PH22.12-1953, dimension A with plus tolerance, and PH22.71-1957, } of dimension A with minus tolerance; H, see PH22.41-1957, dimen- 
sions A, E and F, and note reading “Shaded areas to be effectively opaques in print” ; J, see PH22.41-1957, dimension E; K, see PH22.41- 


1957, dimension C. 
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Firmly clamped 3’ in. or greater 


Projector on 
stable base 


Projector jump and weave 
below 0.1% — use special 
aperture plate 


Film inspector equipped 

with transparent scale 

laid out to show % jump 

and weave in terms of 

actual picture width on screen 


focal length lens “stopped down” 


Front surface 
mirror on 
stable mount 


Translucent viewing screen 

(fixed mounted) with "go-no go" 

dimension limits marked on it for: 
Picture image placement 
Allowable film shrinkage limits 
Sound track centering and width 


Fig. 3. Arrangement of projector, front-surfaced mirror and translucent screen for rear- 
screen projector with picture in reach of film inspector. 


Tests with such projectors have dem- 
onstrated that gaging facilities of the 
required accuracy can be added to 
existing projectors, and that the as- 
sociated projection inspection procedures 
can be combined with normal print 
reviewing to facilitate the obtaining of 
useful information while reviewing a 
release print 
Proposed Projector Setup 

The first requirement is a_ stable, 
solid mount for the projector so that 
vibration on the mount will not be a 
cause of jump-and-weave in the pro- 
jected picture. A_ projector with in- 
herently /ow jump-and-weave in the film 
movement at the picture gate should 
be used. For example, the Navy-Type 
IC/QEB-1D projector is required to 


0.2% 


have picture jump of less than 
of picture width. A loop setter incor- 
porated in the design permits adjust- 
ment during operation to reduce jump 
to a minimum on each print projected. 
It also adjusts the throw of the claw- 
type intermittent movement to the 
optimum value for the particular shrink- 
age of the film being projected. Correct 
adjustment not only provides correct 
length of the bottom loop, but also 
reduces the amount of jump in the 
projected picture. ‘Tests with this pro- 
jector correctly adjusted showed that 
the measured jump at the projected 
sprocket hole can be held to 0.1% or 
less 

Steps for the operator to follow in 
making the projector setup are: 

(1) Refit the projector with a special 
aperture plate, precision-ground and 


lapped to dimensions and shapes de- 


scribed in Figs. 1 or 2. The projector 
used in the tests has an easily removable 
aperture plate and pressure plate so that 
the special gaging plate can be quickly 
interchanged with the standard aperture 
plate at any time. The opening in the 
lamphouse casting must be enlarged to 
obtain light projection of all aperture 
plate openings. Some modification of 
the pressure shoe assembly may also be 
required. 
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(2) Use a solidly clamped projection 
lens of not less than 34-in. focal length. 
Each end should be “stopped down” 
with disks. This is a simple means of 
using a standard projection lamp op- 
erating at normal color temperature to 
project a small picture, but with bright- 
ness at the projected picture reduced to 
the required amount as specified by 
ASA Standard PH22.100. It also pro- 
vides the required sharpness and depth 
of focus to bring out the full resolution 
of any portion of a picture frame even 
on film that has been warped or curved 
by heat. The long focal length is re- 
quired to make sure that dimensions 
of the special aperture plate will be 
projected in register with the film with 
an error of less than 0.002 in. for any 
of the gaging openings in the special 
aperture plate. 

(3) Arrange the projector, a front- 
surfaced mirror and a translucent screen 
for rear-screen projector as shown in 
Fig. 3, and with the projected picture 
within reach of the film inspector. 
This allows the screen to be marked with 
“Go — No Go” limits on film and image 
dimensions and permits the operator to 
make jump-and-weave measurements on 
the projected images at the screen surface 
without shadow interference with any 
portions of the projected picture. 

(4) Make a hand scale, based on the 
size of the final picture in each specific 
print-viewing setup, on transparent plas- 
tic. This is used for measurement of 
image jump-and-weave in terms of 
percentage of actual picture width. 


Aperture Plate Design and Use 


Figure 4 shows the projected outline 
of the aperture openings in the original 
gaging plate after six years of use by the 
Naval Photographic Center, Anacostia, 
Washington, D.C., for gaging print 
qualities. 

Film registration during projection is 
determined horizontally by a_ fixed 
guide shoe at the sprocket-hole edge of 
the film, and vertically by the framing 
mechanism of the projector. When 
properly registered with the gaging 
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plate, the sprocket-hole edge of the 
film will be just visible at A, and one 
sprocket hole will just fill the opening 
vertically at B in Fig. 1. 

Film weave can be monitored also at 
opening A, and if the projector and its 
lens are well mounted the percentage 
weave can be measured with the plastic 
hand scale. This side weave should not 
be monitored at the film sprocket 
holes because of the side tolerance 
allowed in dimension E of ASA Standard 
PH22.12-1953. 

Film and projector jump can be monitored 
and measured at B. Although this is 
the upper sprocket hole in the projected 
picture, it is actually the lower sprocket 
hole in the film frame at the picture 
gate and is closest to the pulldown 
mechanism in the projector. 

Film shrinkage can be monitored at C. 
The lower edge of the projected sprocket 
hole should be compared with the lower 
edge of opening C, and the distance 
between should not exceed a predeter- 
mined limit. This is not intended as a 
precise measurement to replace use of a 
film-shrinkage gage, but instead merely 
as a warning device to tell when shrunken 
release prints should be withdrawn from 
general use. 

Sprocket-hole weave can be monitored 
at the left-side edge of opening C by 
comparing it with film weave at the 
edge of A. Due consideration should be 
given to the tolerance allowed by ASA 
Standard PH22.12-1953. 

Correct placement of picture image can be 
checked by comparing the _ projected 
picture-image edges with the edges of 
openings marked D and E. Dimensions 
for D are for a projector aperture in 
accordance with ASA Standard PH22.8- 
1957. Dimensions for E are for a printer 
aperture in accordance with ASA 
Standard PH22.49-1946 for printing 
to reversal stock. 

Presence or absence of black framing 
around the picture image can be mon- 
itored at the edges of F. This opening 
is in accordance with requirements 
of ASA Standard PH22.46-1946 for 
use in printing positive prints from 
negatives. If negatives are not badly 
shrunk and are well centered in the 
printer, and correct printing aperture 
has been used, the black framing around 
the picture image will be visible at the 
edges of F. 

Printer slippage between negative and 
positive will cause intermittent white 
edging in the black borders around the 
top and bottom of the picture image. 
This can also be detected at F. 

Total jump-and-weave of the picture 
image due to all operations, including 
camera effects, can be gaged from fixed 
lines, such as long furniture pieces, 
contained in the projected scenes. 
Such gaging can be done only when the 
inspector has made certain that he is 
gaging on a fixed camera angle that was 
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Fig. 4. Aperture openings in original gaging plate. 


taken with the camera on a steady 
mount. An average should be taken of 
several measurements with the hand 
scale. The jump-and-weave of the 
projector, as monitored at B, should be 
subtracted from that measured in the 
scene to determine the amount due to 
camera and printer operation. These 
last measurements are easier to demon- 
strate than to describe. The ideas may be 
new to some, but the results give useful 
information on jump-and-weave effects 
not caused by the projector and serve 
to warn film processors and producers 
of growing troubles in printers and 
cameras. 

Correct film width can be monitored 
at G in the opening at the right side 
of Fig. 1. The step shows allowed varia- 
tion in width of new release prints 
which have been slit in accordance with 
ASA Standards PH22.12-1953 and PH- 
22.71-1957. 

Film edge weave caused by film slitting 
can also be observed at G_ provided 
that the opposite film edge remains 
steady at A during this observation. 

Presence of black septums or 
along the sides of the soundtrack can 


borders 


Fig. 6. View through gaging plate of release print from badly 
shrunk and poorly centered negative. 


Kerr: 


shrinkage of film. 


be monitored through the steps marked 
H in the upper righthand opening of 
Fig. 1. These separation strips should 
be black because the soundtrack side 
of the film is supported at the projector 
sprockets and the picture gate by these 
two narrow strips on either side of the 
soundtrack and are probably worn and 
scratched more rapidly than other 
parts of the film. This scratching, plus 
variations in projectors with regard to 
scanning beam alignment and length, 
soundtrack guiding, and use of prints 
with off-center soundtrack printing, 
can cause an undesirable amount of 
noise to be added during optical sound 
playback on poorly adjusted projectors. 
Proper width and positioning of sound- 
tracks, both variable-density and variable- 
area, can be monitored at openings 
J and K. Width K is full width for 
100% modulation of variable-area tracks, 
and width J is full width for variable- 
density tracks according to ASA Stand- 
ard PH22.41-1957. If the opening at K 
is made in the form of a V-slot as in 
Fig. 2, the apex of the V can be used 
as an easier means of checking accuracy 
of centerline placement on_ variable- 


Fig. 5. Clip from master film on double-perforated stock showing 


area soundtracks. This is a particularly 
useful bit of information before deciding 
to add a magnetic half-stripe to an 
existing print. It should be remembered 
that any weaving of the edge of the 
magnetic half-stripe with respect to 
the centerline of the optical variable- 
area modulation will cause objectionable 
distortion of the optical sound playback, 
particularly during low-level passages. 

Amplitude modulation characteristics of 
variable-area soundtracks can be mon- 
itored through the soundtrack opening 
at the upper right of Fig. 1, remembering 
that width K represents 100% modula- 
tion. The visual image for a particular 
sound appears in this opening approx- 
imately one second before the sound is 
heard. 

Figures 5, 6 and 7 show the way film 
faults can be detected when viewed 
during projection through the gage 
plate. At the left of Fig. 5 is a clip from a 
master film on double-perforated stock 
after the film had shrunk too much for 
satisfactory printing operations. The 
view through the gage plate (right) 
shows the upper sprocket hole in register 
at opening B, but considerable lack of 


Fig. 7. Release print with over-modulated soundtrack and 


scratches along inside septum of soundtrack area. 
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registration of sprocket hole at opening 
C. The portion of opposite-side sprocket 
holes visible at opening F would probably 
show up in a release print. 

Figure 6 shows a film clip plus view 
through the gaging plate of a release 
print which was printed from a badly 
shrunk and poorly centered negative. 
Note the print-through of sprocket-hole 
edges at right edge of pictures and that 
the septum areas on both sides of the 
soundtrack have not been fully blacked 
out. 

Figure 7 shows a release print with 
over-modulated soundtrack and con- 
siderable scratching along the inside 
septum of the soundtrack area. 


Simplified Design of Gage Plate 

The gage-plate design of Fig. 4 
works well in use but is difficult to make. 
Figure 2 shows the outline of a new 
gage plate design which is intended 
to retain as much as possible of the use- 
fulness of the original design, while 
simplifying the machining operations. 


The letters at various openings and 
edges correspond to the letters in Fig. 
1 and the same purposes and manner of 
use apply, with the following added 
information. Openings marked H are 
the full width of the septum areas on 
either side of the soundtrack. The edge 
at G has been tapered in order to better 
observe film width and weave in edge 
slitting. V-slots have been added at 
both J and K as a means of an easier 
check of the centerline accuracy and 
weave of variable-area tracks. More 
judgment is required in the use of the 
corners at D, E and F in determining 
proper positioning of picture image, 
proper choice of printer aperture during 
printing, and amount of printer slippage 
between negative and positive. 


Acknowledgments 


The author desires to acknowledge 
the very great help and encouragement 
received from the Navy Department, 
Bureau of Ships, the Naval Photographic 
Center at Anacostia, George Lewin of 


the Army Pictorial Center, and Ellis 
W. D’Arcy in carrying out this project. 
Discussion 

John G. Streiffert (Session Chairman) : It seems to 
me that some of these measurements might be 
made more easily with the film stationary in the 
gate rather than with it running. In fact, there’s 
so much information to be gotten from this film, 
that a considerable footage would be required. 
Items like shrinkage and track position might 
just as well be measured with the film stationary 
and perhaps with reduced intensity on the 
screen, 


Jack C. Greenfield (who read the paper): It is my 
understanding that the primary application of 
this aperture plate would be, in permitting the 
visual detection of large-order print discrepancies 
“on the run,” while using standard or high- 
speed inspection projectors. 

Mr. Kerr (by mail, supplementing Mr. Greenfield's 
reply): The ““Go-No Go” gaging during print 
review is not intended to replace static measure- 
ments with precise instruments as part of labora- 
tory process control. It does provide a systematic 
way of gaining more information out of product 
inspection procedures common to both laboratory 
and customer. It might be likened to “early 
warning” radar as far as trouble-spotting is con- 
cerned. 


A Flexible Lighting System 
for a Television Studio 


A flexible lighting system has been designed to meet the needs of an active tele- 
vision studio. Two groups of rails provide flexibility in locating lights. Lighting is 
controlled from a production control console. Although the system was designed 
to meet the needs of a particular studio, in principle it can be adapted to a studio 


of any size. 


‘Le LIGHTING system described here 
is extremely flexible and has _ been 
entirely adequate to meet the exacting 
lighting requirements for live productions 
in the studio for which it was designed. 
Although constructed specifically to 
fit the dimensions and to meet the re- 
quirements of WPST-TV, Miami, it 
can be adapted for use in a studio of 
any size which has similar requirements. 

The studio is 52 ft wide, 80 ft long 
and 22 ft high. One corner of the studio 
wall is a curved glass window 30 ft 
wide. Production control is handled 
from a booth on the second floor from 
which there is a good view of the prin- 
cipal studio areas (Fig. 1). 


Presented on April 25, 1958, at the Society’s 
Convention at Los Angeles by William R. Needs 
WPST-TV, Miami, Fla., and George Gill (who 
read the paper), Century Lighting, Inc., South- 
ern Branch, 1477 N.E, 129 St., North Miami 
61, Fla, 

(This paper was first received on March 17, 
1958, and in final form on January 9, 1959.) 
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The system is based on a flexible 
grid composed of two groups of rails 
suspended 14 ft above the studio floor 
(Figs. 2 and 3). This arrangement 
permits each studio light to be positioned 
and angled for whatever type of lighting 
is required. The rails are of extruded 
aluminum I-beams (Fig. 4). 

The first group of rails. known as the 
A group, forms the basic grid and 
consists of 25 20-ft rails and one 12-ft 
rail placed across the studio approx- 
imately six feet on center. The B group 
is composed of 44 rails 10ft long. These 
are attached to the A rails with double 
carriers. The carriers roll along both 
the A and B rails and enable the B 
rails to be positioned and angled so 
that the lights can be placed in any 
desired location. Each light is attached 
with a single carrier to either an A or a 
B rail. An automatic brake prevents 
accidental movement of the equipment. 
A pole is used to release the brake to 
move the lights and the B rails. 
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By WILLIAM R. NEEDS 
and GEORGE GILL 


Light Sources 


For normal 
lighting, 6-in. 
mounted on the B rails over the rear 
of the set. The lights are on carriers 
and both the carriers and the rails can 
be moved easily and angled to the desired 
position. 

For base and fill lighting, 18-in. scoops* 
are used with 1000-w lamps and spun- 
glass diffusers mounted on single carriers 
by devices called Lite-Lifts.* These 
elevate the scoops to the desired height 
and can be pushed aside when not in 
use. The scoops are on carriers so that 
they can be rolled to any desired loca- 
tion. 

For key and special lighting, 1000-w, 
8-in. Fresnelites and pattern Lekolites 
(ellipsoidal spotlights with extreme con- 
trol of the shape of the light beam) with 
500-w lamps are provided. Each unit 
is mounted on a single carrier. 

A number of pigtail outlets are used, 
rather than long extension cables which 
require considerable time to handle. 
Each of the A rails includes an outlet 
strip composed of a raceway with six 
20-amp outlets spaced along the 20-ft 
rail. To provide for the increased il- 


requirements in back 
500-w Fresnelites* are 


*Made by Century Lighting, Inc. 
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Fig. 1. General studio view. 


lumination required for live color TV, 
each of the outlet strips has a 50-amp 
pigtail outlet located at the center. 
Altogether, 156 20-amp and 26 50-amp 
outlets are spaced around the grid. 

There are ten wall outlet boxes ranged 
around the studio, each of which has 
one 20-amp and one 50-amp pigtail 
outlet of the same connector type as 
that used on the overhead grid, so only 
one type of cable connector is in use. 
The outlets, cables and lighting units 
have the equipment grounding system 
to provide maximum safety for studio 
personnel. 

Two continuous cyclorama Mobil- 
rails* are coordinated with the grid 


Fig. 2. General view of studio lighting grid. 


so that curtains can be placed at any 
location along the studio walls. 


Lighting Controls 

Simplitied lighting control is sufficient 
for the studio’s normal operations, but 
more complex lighting is occasionally 
required for certain productions, for 
which dual lighting control has been 
devised. Lights for normal productions 
can be preset so that the director can 
control them for each show with a 
minimum of effort. A Century Studio 
Lighting Console¢ is placed against 
tJames W. Thompson, “Switching and controls 
for color and monochrome TV studios,’”’ Jour. 
SMPTE, 65: 643-645, Dec. 1956. 
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the wall which contains the observation 
windows in what is the least-used show 
area. The console contains 12 50-amp 
no-dim control circuits and 12 6000-w 
interlocking dimmer control circuits. 
Each of the 24 control circuits feecs 
six outputs (Safe-T-Jacks) so that a 
maximum of 72 lights on constant 
voltage and 72 lights on dimmer control 
circuits can be used at any one time 
(Fig. 5). 

The lights are connected to the 
circuits with a retractable cord and 
Safe-T-Plug which is inserted into one 
of the jacks of the appropriate control 
circuit. The lights can be grouped to a 
single control switch and handled from 
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Fig. 3. Studio floor plan, showing Mobilrail flexible grid lighting system. 
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Fig. 4. Mobilrail — extruded aluminum I- 
beam — basis of the flexible grid lighting 
system for TV studios. 


either the Director’s desk or the studio 
console. Each of the load cords includes 
a circuit breaker which also serves as a 
switch to maintain control over each 
individual light. 

When the lights are set for the sched- 
uled shows, they are controlled by the 
Director from his desk in the production 
control booth. The Director’s lighting 
control is a small panel (20 in. by 10 
in. by 6 in.) located on the production 
along with camera 
switching and similar operations. A 
pilot light for each control circuit indi- 


control console 


cates the status of all the light groups. 
With this arrangement, which provides 
for day-to-day lighting, excellent results 
have been obtained with a minimum of 
time and effort. The floor console is 
called into use for more complex opera- 
tions. 


Fig. 5. Dimmer and cross connect console, located in studio. 


A Century Contactor Panel, con- 
taining 24 70-amp_ remote-control 
switches, associated breakers, etc., con- 
trols the dual switching operations. The 
panel is located under a work bench in 
the maintenance shop. 


This lighting system has been entirely 
adequate for present needs and will 
undoubtedly prove7adequate for future 
requirements. 
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Discussion 

Frederick Lewis (Telecircut Corp.): Would you 
care to comment on the installation of your rail 
system in a studio equipped with closely spaced 
counterweighted battens for scenery, such as the 
Peter Clark system? 

Mr. Gill: It was originally planned to install a 
certain number of “‘scenic battens” in this studio. 
The overhead structure of this studio has the 
I-beams positioned so that head blocks and 
counterweight rails can be added. It seems un- 
likely that this,system will in any way interfere 
with the use of scenic battens, inasmuch as the 
space between the A rails is completely free when 
the B rails are pushed to one end or the other of 
the scenery which would be hung on the scenic 
battens. It would then be possible to get between 
two of the A rails’ scenic battens and you would 
have a B rail approximately 90° perpendicular 
to the scenery at each end which would provide 
more spaces for side-lighting than is possible with- 
out the use of the system. In addition, the ability 
to slide the lights along the A rail parallel to the 
scenic batten is an advantage which normally 
does not exist. I can see no reason why the use of 
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scenic battens should in any way invalidate this 
system. I believe that it is workable, with either 
overhead scenery or free-standing scenery. I have 
found that free-standing scenery is being used 
increasingly in the television stations along the 
Eastern seaboard. I don’t know if this holds 
true throughout the country, but there does seem 
to be a growing trend toward the use of free- 
standing or built scenery. 

There ako seems to be a tendency to have more 
of the sets in the center of the studio while work- 
ing completely around them so that, for example, 
the camera can shoot through a window or a 
fireplace. Certainly this system would be appli- 
cable to that type of production. 

Mr. Lewis: A great many of the small studios 
regard dimming as an unnecessary luxury. You 
seem to have devoted 50% of your controlled 
circuits to dimmable circuits — would you like 
to comment on how you arrive at a formula for 
determining the ratio of dim to undimmed cir- 
cuits as a function of the studio size or operation? 

Mr. Gill: 1 am glad you asked that question. 
Many, many times I have been told that we do 
not need dimmers because this is a small studio. 
I can’t see where the size of a studio determines 
whether you should or should not have dimmers. 
In fact, under certain conditions, dimmers might 
be more useful in a small studio than they would 
in a larger one. Most people also feel that dim- 
mers are required solely for theatrical dimming 
effects. I believe that dimmers are used more to 
balance lights than to obtain so-called theatrical 
effects. There are several ways of balancing light- 
ing. In photography, it has been the practice to 
change the bulb if a variety of wattages can be 
used in a fixture or to add or remove scrims. 
There are single scrims and double scrims. You 
could add a scrim or change the wattage of a 
bulb or you could move the light closer to or 
farther away from your subject. 

Now, these three methods of varying the inten- 
sity to balance lighting certainly are not creating 
lighting effects, that is, dimming effects, but are 
merely being used to balance light to obtain an 
acceptable picture. Each method requires time 
and effort. With a dimmer, it is possible to adjust 
and balance the lighting at one central point 
quickly and easily. As to the formula for deter- 
mining the number of dim and undimmed cir- 
cuits — I have found 50% to be workable on the 
basis of past experience. 
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Preset Reloading—A New Approach 


to Television Lighting Control 


The low-voltage, remotely controlled preset programming system for load switch- 
ing, developed by CBS Television, promises to be the solution to the demands by 
color television and by the more complex black-and-white shows for more and 
higher-capacity dimmer units, and eliminates the physical reloading of dimmer 
circuits during broadcasts. It offers a considerable reduction in capital investment 
for production lighting facilities in future installations. 


A: THE END of 1956, the problem fac- 
ing the Columbia Broadcasting System 
at Television City, Hollywood, was that 
of meeting the heavier lighting require- 
ments of the more complex black-and- 
white shows and of the color shows with 
the limited load facilities of the television 
lighting-control systems installed in 1952. 
Two of the four 109 by 110-ft produc- 
tion studios at Television City were con- 
structed as audience-participation studios 
with permanent seating and were 
equipped with 60 5-kw thyratron dim- 
mable production lighting circuits and 40 
5-kw nondimmable “hot circuits.” The 
two nonaudience studios with larger pro- 
duction areas were equipped with 90 5-kw 
thyratron dimmable circuits and 60 5-kw 
hot circuits. The permanent seating in 
one of the audience-participation studios 
Presented on April 25, 1958, at the Society’s 
Convention at Los Angeles by William M. 
Riches, CBS Television City, 7800 Beverly 
Blvd., Los Angeles 36. 
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Fig. 1. 150-Circuit reloading relay cabinet remotely located in 


dimmer room. 


was later removed, the production area 
was increased in size, and 30 dimmable 
and 20 hot circuits were added. These 
circuits may be connected through a 
multireceptacle patch panel to approxi- 
mately 530 overhead and floor outlets for 
connection of lighting units. Each of the 
dimmable circuits may be controlled by a 
manual dimmer control board or 
through a five-section preset potentiom- 
eter dimmer panel and cross-fader. In 
addition, any of these dimmable circuits 
may be controlled through any of four 
manual submasters or one grandmaster 
controller. 

Despite this complexity of control, it 
was found that because of the greater 
number of lighting units required by the 
more complex black-and-white shows 
and the higher light levels required by 
color shows, the number of dimmers re- 
quired throughout a show often exceeded 
the total installed dimmer capacity; oc- 
casionally, the facilities of both the in- 
stalled dimmers and the hot circuits were 


platens. 
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exceeded. In this situation it was nec- 
essary to physically “‘repatch’”’ the load 
cords part way through a show, discon- 
necting at the patch panel those load 
cords that were feeding sets on which 
production had been completed and con- 
necting those load cords supplying sets 
still to be televised. This was hazardous 
to production continuity as well as time- 
consuming; an error in repatching during 
broadcast could be disastrous, and often 
repatching had to be done in a minimum 
of time. 

An examination of existing lighting 
methods showed that a dimmable or hot 
circuit might be utilized by one or more 
lamps for only one scene during an entire 
show, preventing further use of that cir- 
cuit unless it was physically reloaded with 
a different group of lamps for subsequent 
scenes. Thus, the efficiency of use of these 
circuits was very low. However, it was 
uneconomical to provide sufficient cir- 
cuits to light an entire show without re- 
loading, and frequent physical reloading 
of circuits was impractical. 


Development of Reloading System 


In the fall of 1956, Lighting Director 
Leard Davis and Production Lighting 
Maintenance Foreman Jim Odakerson 
suggested accomplishing the reloading 
operation by means of load-switching 


Fig. 2. 150-Circuit preset reloading console with removable 
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Fig. 3. Three-section, 150-circuit patch panel, Studio 43. 


mercury relays mounted five to a unit in 
portable assemblies on the front of the 
patch panels; these relay units would 
then be connected between the patch 
panel and the load cords feeding the 
studio outlets. Each assembly would be 
equipped with its associated load cords 
and a five-position selective pushbutton 
station for control of the relays. In opera- 


__TO DIMMER 
TO HOT CIRCUIT 


tion, each circuit connected to these mul- 
tipliers could be reloaded five times, re- 
quiring operation of the appropriate push- 
button on each unit to accomplish each 
reloading. 

This basic approach was further de- 
veloped by CBS personnel at Television 
City during 1957. The portable relay as- 
semblies were redesigned into one main 
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relay cabinet (Fig. 1) for each studio, 
with its individual power supply, re- 
motely located in the dimmer rooms be- 
low the studios. The reloading patch 
cords were permanently built into the 
existing patch panels and were equipped 
with retractable assemblies. The indi- 
vidual pushbutton stations were first re- 
designed into a five-position preset push- 
button console with one master pushbut- 
ton, which was in turn replaced with a 
three-platen preset programming peg- 
board console with one master preset 
selector pushbutton station located at the 
main production lighting console. 
Finally, pilot lights were added to the 
programming console (Fig. 2) to serve as 
a programming check and to assist in lo- 
cating trouble. By this system, the load 
cords to be repatched or reloaded may all 
be connected prior to the show, and 
the load switching may be set up on the re- 
mote preset programming board. ‘The 
function of repatching is then controlled 
by the master pushbuttons, and any num- 
ber of repatches may be accomplished 
simply by plugging in additional preset 
programming platens. In this form the 
Preset Reloading System was installed in 
four studios at Television City in the 
spring of 1958. Credit must be given to 
Lawrence Grundy of Fischbach & 
Moore, Inc., prime contractor, and to 
Louis Erhardt of Century Lighting, Inc., 
subcontractor, for their contributions to 
the development and installation of the 
CBS Preset Reloading System. 


Design and Operation of the 
Reloading System 


One-hundred and fifty reloading relay 
units were installed in Studios 41 and 43, 
which have three-section patch panels; 
however, because of the physical limita- 
tions of the two-section patch panels in 
Studios 31 and 33, only 100 reloading re- 
lay units were installed in these two stu- 
dios. Figure 3 shows the Studio 43 patch 
panel, which is divided into three sec- 
tions, each section containing 90 three-re- 
ceptacle dimmer circuits and 60 three- 
receptacle hot circuits. Each group of 
three receptacles is paralleled to_ its 
respective circuit in the adjoining sec- 
tions, making nine receptacles per circuit. 
In this studio, 150 hot-circuit receptacle 
buses at the rear of the patch panel were 
cut and two of the three receptacles were 
converted to reloading receptacles which 
can be identified by the light-colored 
numbering strips in the illustration. This 
provided 300 reloading receptacles for 
connection of load cords feeding the stage 
outlets; 240 of the original 540 receptacles 
remained as hot-circuit receptacles. A 
number of spare load cords located on the 
horizontal portion of the patch panel 
were converted to reloading cords, con- 
necting to the reloading relays, and the 
required additional number of cords were 
added to make a total of 150 reloading 
cords. 
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The load and control circuits of the 
Preset Reloading System are shown 
schematically in Fig. 4. As many as nine 
reloading cords from the bench section of 
the patch panel may be connected into the 
nine receptacles of any one dimmer or hot 
circuit on the vertical section of the patch 
panel. These circuits are individually 
switched through 8-kw mercury relays 
and feed the reloading receptacles at the 
patch panel, into which may be con- 
nected any of the load cords feeding the 
lighting outlets on the overhead battens 
or any of the floor outlets throughout the 
studio. This provides reloading of any one 
dimmer or hot circuit nine times, and for 
a studio with 150 such reloading circuits 
would permit simultaneous reloading of 
16 circuits nine times, 30 circuits five 
times, 50 circuits three times, or any sim- 
ilar combination. 

The heart of the 24-v control circuit is 
the American Marine Products (AMP) 
Type 695003-1 “Patchboard Program- 
ming Board.”’ The AMP unit is a two- 
piece multicontact jackfield mounted in a 
fixed position with the preset reloading 
pattern set up with shunt plugs on a re- 
movable programming platen. One such 
unit is required for each reloading. Three 
AMP units are provided on the control 
console for each studio, allowing the initial 
loading and two reloadings of dimmer or 
hot circuits; further reloadings may be ac- 
complished by exchanging the original 
platens with spare preset platens supplied 
with each console. Three master reload- 
ing ‘“break-before-make’’ pushbuttons 
are provided with each console, one but- 
ton energizing each preset programming 
unit. A pilot light in the control circuit 
of each load-switching relay gives indica- 
tion of the reloading pattern selected dur- 
ing any reloading operation. Feedback 
between presets is prevented by the use of 
silicone diodes in the control circuit. 


Planning a Show Using Preset Reloading 

To achieve the most efficient use of 
dimmers and hot circuits with preset re- 
loading requires a certain amount of 
planning by the lighting directors. Light- 
ing units used throughout an entire show 
are assigned directly to dimmer or hot- 
circuit receptacles at the patch panel, 
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while lighting units used for only one or 
two scenes are assigned to dimmer or hot 
circuits which are to be controlled by the 
load-switching relays of the reloading sys- 
tem. For example, in a production-type 
show, if it were found that five scenes 
throughout the show required 20 5-kw 
circuits for only a short time for each 
scene, then 20 circuits would be assigned 
for reloading purposes and 100 reloading 
cords at the patch panel would be con- 
nected to these 20 circuits. Five different 
loading patterns of 20 circuits each would 
be set up on five reloading platens. For a 
dramatic show requiring a different se- 
quence of load circuits for each scene, one 
platen for each scene could be set up with 
the proper load sequence for that scene, 
and the same dimmer or hot circuits 
could be used many times. 

Consider a dramatic show of 15 scenes, 
each scene requiring 50 kw of dimmer 
capacity, or ten 5-kw dimmer circuits. 
Ordinarily, this would require 150 5-kw 
circuits; however, with preset reloading, 
30 dimmer circuits reloaded five times 
would easily handle the show. With the 
reloading console containing three 
reloading units, this would require the 
changing of two preset programming 
platens. 

Application of Preset Reloading 

Since the reloading system was in- 
stalled a year ago, it has been used on ap- 
proximately 50% of our Playhouse 90 pro- 
ductions which are among our most com- 
plex types of shows. For example, on the 
Child of our Time show of February 5, 
1959, 34 of the 90 available 5-kw dimmer 
circuits and 92 of the available 100 re- 
loading relays were assigned for reloading 
purposes. Four platens were used and 
most of these dimmers were reloaded four 
times. In these cases a total connected 
load of 20 kw throughout the show was 
handled by each of the 5-kw dimmers. 
Ordinarily, this would have required an 
additional 60 dimmers, or a total of 150 
dimmers, to light the show without physi- 
cal or preset reloading. 

During the past year, the reloading 
system has been used on approximately 
15% of all productions originating at 
Television City, and had we not already 


had the existing number of dimmer and 
hot circuits already installed, this system 
would have been used even more ex- 
tensively. 

From the experience gained since its 
installation, we have found that not only 
can we re-use our dimmer and hot cir- 
cuits repeatedly, but also we can multiply 
our five-scene preset potentiometer con- 
trol panel into 10 or 15 scenes of preset. 
Ordinarily, each scene of preset dimmer 
controls contains 90 circuits which are all 
controlled in the on-off position simul- 
taneously. If only 30 circuits are required 
during one scene of preset, the other 60 
circuits in that scene are useless, since 
they are controlled with the first 30 cir- 
cuits. However, by coordinating our pre- 
set reloading controls with the preset dim- 
mer controls, we can group any of the 90 
circuits within any of the five scenes of 
preset and thus multiply our five-scene, 
90-circuit/scene preset dimmer control 
panel into 10, 15, or 20 scenes with a vari- 
able number of circuits within each 
scene. 


Effect on Future Television 
Lighting Control Systems 

It is expected that preset reloading will 
be the heart of any future overall tele- 
vision lighting-control system, and that 
by its use future installed dimmer-circuit 
requirements may be reduced by as much 
as 50% and hot-circuit requirements may 
virtually be eliminated. Application of 
the reloading principle to the control cir- 
cuits as well as to the load circuits would 
make this possible. This new approach to 
lighting control, therefore, has far-reach- 
ing results. With the reduction in num- 
bers of dimmer circuits, there would be a 
reduction in numbers of control circuits, 
a reduction in space requirements at the 
control consoles (which is now becoming 
a problem), a reduction in the size of the 
patch panel, and a reduction in space re- 
quirements in the dimmer rooms; the 
capacity of the transformers, switchgear 
and load centers supplying power to the 
studio lighting could be reduced, and the 
air-conditioning load in the dimmer 
rooms would be reduced. This would all 
be reflected in considerable saving in cap- 
ital investment and operating costs. 
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The B.B.C. Television 
Standards Converter 


After outlining the background of the standards conversion problem in European 
TV, the design and performance of the British Broadcasting Corp. standards con- 
verter are described. This converter comprises a high-quality display of the in- 
coming (625- or 819-line) picture which is presented to a TV camera using a 4}-in. 
image-orthicon pickup tube (P812) on the British standard of 405 lines. 


Europe there are three video 
television standards: 405-line (British), 
625-line (CCIR), and 819-line (French 
and Belgian). The B.B.C. standards 
converter station at Dover converts 
pictures incoming from Europe on 
625 or 819 lines to 405 and also operates 
in the outgoing direction from the 405- 
line standard to 625 lines. The converters 
comprise a high-quality display pre- 
sented to a  44-in. image-orthicon 
camera. The distortion added by the 
conversion process is small. 

Historical 

Public service television started in 
Europe in 1936, when the British Broad- 
casting Corporation opened its station 
at Alexandra Palace with a system using 
405 lines, 50 fields, 2:1 interlaced. At 
that time such a standard was a bold 
step and certainly exceeded the per- 
formance of the camera tubes and the 
displays then available. War interrupted 
this service and at its cessation it was 
decided that the 405-line standard 
should be continued in Great Britain. 
The extension of the service began and 
the sale of receivers increased. 

Other European countries who had 
no established television services felt 
that with the rapid developments made 
during World War II on television-type 
techniques, such as radar, an improved 
television standard should be sought 
and if possible agreed upon _ inter- 
nationally. In France a decision had 
been made to use a standard of 819 
lines, 50 fields, 2:1 interlaced but all 
the other countries finally agreed that 
the number of lines should be 625, 50 
fields, 2:1 interlaced. 

For the countries adopting the 625- 
line standard the problem of exchange 
of program material, from the technical 
point of view, was merely that of pro- 
viding suitable international links. The 
problem of program exchange between 
countries on different television standards 
remained unresolved. 

The British television service was 
developing fast and in 1951 B.B.C. 
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cameras on the 405-line standard, with 
the cooperation of the French authorities, 
were taken to Calais and a program 
broadcast direct from there to viewers 
in Great Britain. The success of this 
program stimulated serious thought on 
the problem of standards conversion 
that would make it unnecessary to 
carry cameras of different standards to 
program points in Europe. 

The first converter was installed by 
the B.B.C., again with the friendly 
cooperation of the French, on a hilltop 
at Cassel, in France, inland from Calais, 
about 40 miles from Dover. A series of 
transmissions from Paris to England 
ensued for a whole week in July 1952. 

In 1953 a concerted effort by a large 
number of countries brought into being 
the Eurovision network for international 
program exchange and therefore a 
permanent standards converter was 
installed at Dover at the terminal of 
the cross-Channel radio link. This 
converter was designed to accept in- 
coming signals on either of the Con- 
tinental European standards, i.e., 625- 
line CCIR or 819-line French. 

In 1957 the B.B.C. installed a con- 
verter 405-625 lines in the outgoing 
direction, England to Europe. 


Specification for a Standards Converter 


Ideally a standards converter should 
be a “black box” into one terminal of 
which is fed a television picture on one 
standard and almost simultaneously 
(with a delay of say not more than one 
television field) the same picture on 
another standard should appear on the 
output terminal. 

The loss of resolution should be 
negligible, bearing in mind that the 
resolution both horizontal and vertical 
can at best be only that of the television 
standard which is lower in this particular 
respect. 

The contrast law should be linear 
and the noise added by the conversion 
to the signal should be negligible. 

It is also desirable that the field 
frequencies of the signals on each side 
of the converter should not require to 
be rigidly locked to one another. For 
example, it is preferable that on the 
output of the converter at Dover the 
field frequency is locked to the British 
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electricity supply frequency although 
the incoming signal from, for example, 
France is referred to the French supply 
frequency which may on occasion be 
as much as | c/s different. The equip- 
ment must be uncritical in adjustment 
and stable in operation. 


The Problem of Standards Conversion 

The fundamental problem of standards 
conversion is one of storage. The infor- 
mation in the television signal at the 
input to the standards converter must 
be stored in a convenient form until 
it is required for transmission to the 
output of the converter. 

That is to say, the incoming television 
signal on the input standard must 
“write” the information which is then 
stored until it is “‘read’’ by the output 
scanning standard. The stored informa- 
tion is ideally also erased as it is read. 

Several proposals have been made for 
television standards converters but the 
only ones which have been successfully 
operated in practice have consisted in 
essence of a picture display on one 
standard presented to a television camera 
on another standard. 

The storage mechanism is obtained 
by the use of a long decay phosphor 
on the display tube or by operating the 
camera tube to give field storage or 
by a combination of beth. 

The various standards converters in 
Europe have differed only in their 
choice of camera pickup tube. In 
chronological order they are: 

(a) image orthicon (B.B.C. at Cassel in 
1952 and Dover 1953) ; 

(b) iconoscope (Dutch at Breda 1953, 
also French in Paris) ; and 

(c) vidicon (German at 
1958). 

There are differences in detail of the 
mechanism of conversion so the descrip- 
tion which follows is restricted to the 
case of the image orthicon, which is 
described fully by Lord,' but for com- 
pleteness it is outlined briefly here. 

There are three main considerations: 

(a) the relation in time between the 
display or writing spot and the camera 
or reading spot; 

(b) effects due to the field-repetition 
rates on the input and output sides of 
the converter not being at exactly the 
same frequency ; and 

(c) interference or ‘‘strobing”’ patterns 
between the line structures of the two 
television standards involved. 

The first consideration involves the 
storage characteristic of the pickup tube 
target. If the image orthicon is operated 
below the knee of the characteristic 
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then there will be storage for the whole 
field and if the field frequencies of the 
writing and reading spots are locked it 
will not matter what their phase relation 
is. This, of course, assumes perfect storage 
and complete erasure of the image by 
the reading spot. 

If however the field-repetition rates 
on the two sides of the converter are 
different the phase relation between the 
writing and reading spot is continually 
changing. 

Zworykin and Ramberg? have pointed 
out that for an upward change of field 
frequency through the converter there 
will be no signal in certain fields of the 
output. For a downward change of 
field frequency there will be a double 
amplitude signal in certain fields of the 
output. 

This can best be illustrated by Fig. 1 
which refers to the case where the input 
field frequency is lower than the output. 
It is assumed that the signal is written 
on the target instantaneously and that 
the writing signal is rendered structure- 
less by the use of, say, spot position 
modulation. 

The sloping solid lines represent the 
period of one field in the writing signal. 
The sloping dotted lines represent the 
reading process which we assume to be 
interlaced and of high resolving power 
so that there is no interference between 
the lace and interlace fields though 
complete erasure takes place. Also if 
we assume that the charge storage is 
perfect until it is erased it will be seen 
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Fig. 2. Curve showing relation between flicker amplitude and difference between field 
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that on reading field 1 the signal will 
be of an amplitude due to writing field 
8’ which is lower than that, for example, 
of reading field 4 which reads charge 
storage from writing fields 2 and 3. 
In fact, for a ratio between writing and 
reading fields of 8 to 10 we get a sequence 
of fields 1,2,6,7, of the reading signal 
of an amplitude due to one writing 
field and fields 3,4,5,8,9,10, with a signal 
of double amplitude due to two writing 
fields. 

Such a variation of amplitude would 
give a 50% flicker at the difference 
frequency between the two fields. A 
corresponding variation of amplitude 
occurs when there is a downward change 
in field frequency. 

If however the writing process is 
made more nearly continuous by the 
use of a long-decay phosphor on the 
display tube the flicker problem is 
considerably ameliorated. A curve taken 
from Lord is shown in Fig. 2 which shows 
the relation between the available 
stored charge over the period of one 
cycle of the difference frequency between 
the field frequencies when the decay 
time of the writing phosphor is 7 msec. 

It will be seen that for a one-c/s 
difference of field frequencies the flicker 
amplitude is about 3% but for a 10- 
c/s difference it is about 24% for an 
increase of field frequency and about 
15% for a reduction of field frequency. 

With the small differences in field 
frequency which practice occur 
between the two sides of the converter 
these flicker defects are quite negligible. 

The use of a long-decay phosphor 


brings in an incidental advantage in 
another respect. An image-orthicon tube 
operated well below the knee ignores 
short time variations of the total input 
light flux. Above the knee, because 
storage is no longer complete, some 
signal will appear in the output which 
is a function of any variation in total 
light flux from the scene. 

The transition between full storage 
and incomplete storage in the region 
of the knee is gradual so that in practical 
operation in an endeavor to obtain the 
best signal-to-noise ratio it is possible 
to overexpose the tube slightly into the 
region of incomplete storage. 

In the standards converter if the 
image orthicon were operated above 
the knee then a signal related to the 
brightness variations of the display 
spot would appear in the output. 
The use of the long-decay phosphor 
reduces the effective depth of modula- 
tion of the brightness of the display 
spot so that the interference signal is 
also proportionately reduced to the 
extent that the total effect is quite 
negligible. 

If the geometry of the television 
pictures is not perfect there will be 
the familiar beat pattern between the 
two line structures. This is obviated in 
practice by removing the line structure 
with spot-position modulation on the 
display monitor, so that a “smooth” 
picture is presented to the camera. 
A modulation frequency of about 10 
mc is used. 

The amount of spot-position modula- 
tion depends on the line-to-line pitch 
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Fig. 3. Basic schematic of converter. 
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in the scanning structure. Any variation 
of field linearity, therefore, will mean 
that the spot modulation will not be 
effective in all parts of the picture to 
the same degree and the line structure 
will therefore be apparent. Where this 
occurs the beat pattern will be visible. 
It is essential therefore that particular 
attention is given to obtaining very good 
linearity of field scans (better than 1%). 


Description of the Converter 


The basic schematic of the converter 
is shown in Fig. 3. The signal from the 
input is divided into two separate paths 
(a) to the scanning generators and (b) 
to the video input of the display so that 
adjustment may be made on the video 
signal without disturbing the display 
synchronization. 

The display tube has a 9 in. diameter 
flat face and uses a willemite phosphor 
tube, Type Cintel C 106 J. Willemite 
gives a satisfactory spectral response for 
use with the pickup tube. Toroidal 
scanning coils and careful alignment 
of the focusing magnet give a very fine 
anastigmatic spot all over the raster 
with an E.H.T. voltage of 14-kv and 
a maximum beam current of the order of 
100 ywamp. Spot-position modulation 
is obtained by passing a 10-mc current 
through a separate winding on the 
scanning coils. The amount of current 
is adjustable. ‘The video signal is clamped 
line by line at the grid of the display 
tube so that drift of black level does not 
occur. This also removes low-frequency 
interference on the vision signal. 

The aperture loss due to the display 
tube spot is small, and as a matter of 
strict routine the tube face is kept clean 
to keep down halation due to dust. 

The camera lens was chosen to give 
good resolution all over the field at 
the working magnification. The _res- 
olution is defined as the depth of 
modulation of black-and-white patterns 
corresponding to the limiting resolution 
of the television system and not the 
ultimate resolution of the lens. It is 
well known that a lens may give some 
resolution far beyond the limit of the 
television system but give a relatively 
poor response at the top end of the 
video band. 

The effects of lens halation are small 
because the contrast ratio of the display 
is about 5:1. 

The pickup tube chosen is the English 
Electric P812 image orthicon (43 in.). 
This tube has several features which 
make it very attractive from the point 
of view of a standards converter. 

As is mentioned above the tube must 
be operated just below the knee of its 
characteristic and therefore the signal- 
to-noise ratio of the overall converter is 
limited by the pickup tube. The P812 
has an intrinsic signal-to-noise ratio of 
the order of 44—48 db when operated 
below the knee. 
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In addition, the resolution is very 
good, the aperture loss due to the tube 
being about 2 db at 500 lines. 

The target mesh spacing is very close, 
less than 1/1000 in., so that the usual 
image-orthicon edge effects are absent. 
The tube is subject to some lag on fast 
movement but as lag has already had to 
be introduced for other reasons on the 
display phosphor this defect is not a 
handicap. 

The sensitivity is quite adequate so 
that with a modest lens aperture (f/4) 
the highlight brightness required on the 
display tube is 25 ft-L which is low 
enough to make it relatively easy to 
obtain a fine spot on the display tube. 

The design of the apparatus com- 
prising the converter is straightforward. 
Components are conservatively rated 
and particular attention has been paid 
to stability so that continual adjustment 
of controls is not required. Scan am- 
plitude constancy is important so that 
the picture framing does not change. 
The display tube potentials are closely 
stabilized so that the operating condi- 
tions do not vary. 

On some transmissions considerable 
noise on the incoming signal has been 
encountered and reasonable protection 
against this has been provided by using 
blocking oscillators following the syn- 
chronizing signal separators. Flywheel 
sychronization was considered but at 
the time of the construction of the 
apparatus signal, interruption was a 
frequent occurrence, and it was thought 
that the recovery time of a flywheel after 
a disturbance was unnecessarily long. 

Because the converter is energized 
from a mains supply which is not 
synchronous with the incoming field 
waveform, it is essential that the equip- 
ment is hum-free, with regard to am- 
plitude hum in the picture chain and 
positional hum in the scanning. The 
amplitude hum is better than 50 db 
below picture and the positional hum 
better than 0.1% picture height or 
width. 

The line scanning output stage uses 
three tubes in parallel with feedback 
from the current in the scan coils back 
to a previous stage. Economy circuits 
were not used because it was desired to 
have good linearity independent of 
amplitude of scan and also a line speed 
which could be 15-ke or 20-ke (625- and 
819-line system). 

The picture display monitor is 
mounted in a frame 7 ft, 6 in. high with a 
standard 19 ft width, the picture tube 
being located horizontally about 4 ft 
from the ground. 

The camera stands on a bridge-like 
frame bolted to the vertical frame so 
that its lens is correctly placed with 
respect to the picture tube. The camera 
can be slid back from its working position 
to facilitate the changing of the pickup 
tube. 
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Fig. 4. Dover converter; cameras facing 
displays. 


The camera itself is a standard 
Marconi Type BD687 with the filter 
wheel removed and with all gamma 
correcting circuits out of action. Figs. 4 
and 5 show the converters installed at 
Dover. 


Operating Conditions 
and Overall Performance 


To obtain the best results with the 
converter, care in the adjustment of 
the various components of the chain is 
all important, particularly in the optical 
section. 

The level of the incoming signal is 
adjusted to the standard level (1 v) 
and the contrast and brightness of the 
display are adjusted, so that the white 
in the picture is at a brightness of 25 ft-L 
and the black at 5 ft-L. The lens aperture 
is f 4. This puts the brightness range 
of the displayed picture just below the 
knee of the pickup image orthicon, 
i.e. on its linear characteristic. 

The setup in the camera channel 
is adjusted so that the black in the 
picture is at pedestal level and the gain 
is adjusted so that white has the ap- 
propriate value. 

Under these conditions the overall 
amplitude amplitude transfer charac- 
teristic is approximately linear. 

It is essential that all focus adjust- 
ments are accurately set: (a) the display 
focus, (b) optical focus (c) image focus 
and beam focus in the pickup tube. 
In practice a good method for checking 
focus is to remove the spot-modulation 
signal thereby permitting the maximum 
visibility of beat pattern between the 
two raster structures. Each focus in 
turn is then adjusted for maximum 
visibility of beat pattern. After this is 
done the spot-modulation current am- 
plitude is increased until the beat 
pattern disappears. In_ practice the 
amount of spot-position modulation for 
an 819-to-405 line conversion is almost 
nil and a modest amount is needed for a 
625-to-405 conversion. The most, am- 
plitude equal to line pitch, is used when 
converting 405 to 405 which is oc- 


Fig. 5. Dover converter; camera con- 
trol racks, input and output display 
monitors, variable equalizers. 


casionally done when checking overall 
performance and other parameters of 
the converter. 

With all adjustments correctly made 
then the performance of the converter 
is on the average as follows. 


(a) Resolution 


No. of 
picture elements 
horizontally 


Depth of modulation 
of graticule assuming 


100% on input 


(6) Signal-to-Noise Ratio: Assuming a 
perfect signal on the input, the noise 
on the output will be only that due to 
the pickup tube which is 42-46 db 
peak signal/rms noise. This is approx- 
imately 2 db less than the _ intrinsic 
noise of the tube because the input 
contrast ratio is only 5:1. 


(c) Contrast Law: With a linear saw- 
tooth applied to the input, the sawtooth 
on the output is linear within 2° of 
the peak value with no sudden dis- 
continuities (see Fig. 6). 


(d) Stability: The converter has been 
found to be reasonably stable in practice 
and often a long transmission is carried 
on one converter without adjustment, 
though it is usual practice to operate 
two converters in tandem and to select 
the one giving the better result for 
transmission to the network. 


(e) Movement Blurring: This is difficult 
to define quantitatively so a description 
must suffice. On static scenes, interviews, 
slow moving processions, etc., the move- 
ment blurring is not visible. Fast moving 
objects, such as a football in flight, gives 
slight blurring. The worst blurring 
occurs when the camera viewing the 
original scene is panned fairly fast, 
e.g. at a football match. Then the 


Fig. 6. Photograph of output waveform 
of converter with a linear sawtooth ap- 
plied to the input. 


blurring is disturbing. However if 
there is a principal item of interest in 
the center of the picture which the 
cameraman keeps centered, such as a 
racehorse galloping, the blurring, which 
occurs on the surrounding scenery, is 
much less noticeable. 


It is perhaps of interest to note that a 
strict geometrical lineup procedure is 
required when setting the converter 
in action. The image orthicon is prone 
to scan burning on the target so that 
the correct part of the target must be 
scanned exactly on each occasion so 
that burns do not appear in the picture. 

It is necessary therefore, that the 
display image must be corrrect in size 
and position with respect to the optics 
of the pickup camera. 

For alignment it is arranged that a 
glass test pattern of the precise aspect 
ratio is held on the display tube face 
in a gate of the exact overall dimensions 
of the scanned patch (Fig. 7). 

The camera scans are adjusted to 
fit this aperture. When the image focus 
and magnification are correctly adjusted, 
the test slide is now removed and the 
display scans adjusted also to fit the 
aperture precisely, the camera being 
switched to the overscan position so 
that these edges can be clearly seen. 

An incidental gain of this accurate 
alignment is that picture information at 
the edge of the pictures is not lost. 


Signal Shaping and Correction 


The standards converter at Dover 
is the last terminal in a long chain of 
links across Europe. These links are 
not engineered as complete  trans- 
continental circuits such as exist in 
America, but comprise a number of 
separate component links belonging to 
the various administrations connected 
together as occasion requires. For ex- 
ample, a program originating in Holland 
and destined for England must pass over 
Dutch, Belgian and French links before 
arriving at Dover. 

With such arrangements it is not 
entirely surprising that distortion of 
the signal should occur and at times 
reach appreciable proportions. As ex- 
perience has been gained and new 
equipment introduced these distortions 
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have been considerably reduced but it 
is still found profitable to operate on 
the received signal at Dover, to obtain 
the best possible picture before presenting 
it to the converter. 

The major distortion encountered 
nowadays, is an incorrect amplitude- 
frequency characteristic, though in the 
early days amplitude nonlinearity was 
also a major problem. 

The deficiencies of the amplitude- 
frequency characteristic with the ac- 
companying phase distortion are usually 
in the region of low to middle frequencies 
(100-500 kc). As is well known, a 
small error (0.25 db step between low 
and high frequencies) causes a visible 
degradation of the picture a step down, 
in particular, causing the characteristic 
mistiness so often encountered in mal- 
adjusted television receivers. 

These distortions of course vary in 
magnitude depending on the particular 
links in use and so a number of variable 
equalizers are incorporated in_ the 
terminal apparatus to give the necessary 
correction. These equalizers consist of 
several sections of the basic configura- 
tions, as in Fig. 8, at various half-loss 
frequencies between 100 and 500 ke 
and whose loss can be varied from 0 
to 1.25 db in 0.25-db steps. The par- 
ticular design of equalizer is based on 
Bode* whereby the basic loss of a section 
can be varied without changing the 
half-loss frequency. Prior to the trans- 
mission, a number of test signals are 
sent from the program originating 
country so that the correct equalizer 
Oo— +—O setting can be found. The criterion for 
| correct middle-frequency response is 

the optimum shape of rectangular 
Fig. 8. Configuration of basic low- and middle-fre- pulses at line speed. 7 

quency equalizer. There is also sometimes need to correct 
for top loss but nowadays a drop of 
more than 6 db at the top end of the 
band is seldom encountered. This is 
compensated by a conventional passive 

Fig. 9. Configuration of phase equalizer with a variable loss. 
equalizer section. Finally, a variable phase compensating 


Fig. 7. The camera and display tube, showing alignment slide in place (light exclusion 
hood removed). 


Fig. 10. Example of incoming picture suffering from bad Fig. 11. The same picture as Fig. 10, but after equalization and 
middle- and low-frequency distortion. conversion. 
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Fig. 12. Example of conversion of test pattern 405-625 lines, 


input signal. 


network consisting of several sections of 
the configuration shown in Fig. 9 gives 
the optimum response on sharp edges. 

All these adjustments require skill and 
experience, but if these hard won com- 
modities are applied a very considerable 
improvement of picture quality can be 
obtained. Figures 10 and 11 show an 
extreme example of a very bad incoming 


output signal. 


picture and the result after correction 
and standards conversion. Figures 12 
and 13 show an example of conversion of 
a test pattern. 
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Fig. 13. Example of conversion of test pattern 405-625 lines, 
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Video Time-Delay Systems for International 
Television Program Exchange 


The line and field rate standards of one country have often to be converted to 
different standards of another country in exchanging TV programs. In the course 
of video-tape recording research, certain techniques have been developed for 
storing various intervals of TV information. The possibilities for conversion 
between standards for time-delay distribution are outlined. 


oF timely television pro- 
grams at convenient local hours among 
the nations of western Europe is com- 
plicated chiefly by the need for con- 
versions of frame and line standards 
from country to country. Exchanging 
programs between more distant areas 
requires not only frame and line con- 
version but also time delay, usually for 
periods of 12 hours or less. Western 
European countries generally share the 
same clock time, but clock time in the 
United States differs from European 
clock time by four to eight hours. Even 
greater time differences separate the 
United States from Asia. 


Presented on October 23, 1958, at the Society’s 
Convention at Detroit by Ross H. Snyder, Ampex 
Corp., 934 Charter St., Redwood City, Calif. 

(This paper was received on February 3, 1959.) 
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Video recording on magnetic tape 
seems well suited to meet the above 
requirements. Magnetic recorders for all 
four basic TV standards are now in exist- 
ence. Thus, the means are immediately 
at hand to overcome clock time dif- 
ferences for the international exchange 
of TV programs. 

Only four different systems exist so 
far as the delay system is involved today, 
despite numerous local variations in 
transmitter outputs. Differences in the 
separation of broadcast sound carrier 
from television carrier, differences in the 
type of modulation of sound carriers, 


and differences in the allocation of 


nominal center-channel frequencies will 
not affect the delay system. A. satis- 
factory input for any television trans- 


By ROSS H. SNYDER 


mitter in the world can be found among 
the four basic systems which are: 


Lines frame Frames, sec 
British . . . . . 405 
Continental . . . 625 
French . . . . 819 


aw 
= 
= 


Nm 
ww 


In Canada, Mexico and Japan the 
system is the same as that of the U.S. 
The 625-line system is used throughout 
most of Europe, Australia and some 
of South America; it is also standard in 
eastern Europe and U.S.S.R. The 819- 
line French system is confined to France, 
parts of countries bordering France, the 
Benelux countries and France outre- 
mer. 

More than 200 recorders are now in 
use on the 525-line, 60-field system in the 
U.S., Hawaii, Canada, Mexico and 
Cuba, and including 25 in Japan. There 
are 16 such recorders in use in the United 
Kingdom today, operating on the 405- 
line system. Eight, operating on the 625- 
line standard, are now located in West 
Germany, although some of these are 
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destined for other parts of continental 
Europe. A 625-line recorder is now in 
service in Australia. Design of a recorder 
for the 819-line system for France has 
been completed. 

Tape is well suited to solution of the 
international time-delay problem. It 
is re-usable, and therefore economical. 
Since we are aiming at large-scale inter- 
national exchange of television programs, 
economy of operation is important. 
Perhaps more important is the ability of 
magnetic tape to reproduce substantially 
the same picture which is fed into it. The 
picture is already subject to more or less 
degradation, in the line and frame con- 
version process least degradation in 
going from a very finely structured pic- 
ture, like the 819-line French one, to a 
relatively coarse system like the Ameri- 
can or the British, and most in going from 
a comparatively coarse system to one of 
the finer systems. These will be degrada- 
tions in resolution, and distortions of fast 
action. We should surely avoid adding to 
these also the degradations which are 
inherent in fast photographic delay 
methods. These would include distortion 
of the gray scale, which is most serious, 
and further degradation of horizontal 
resolution, due to difficulties in scanning 
the photographically recorded line struc- 
ture. For these reasons magnetic TV tape 
seems to offer the best hope of minimizing 
degradation in the delay systems we must 
use 


The matter of superior gray scale 
transfer in tape can bear further empha- 


sis. Experience now indicates quality 
of gray-scale transfer is the largest single 
factor which distinguishes live television 
from less immediate programs, in the 
eyes of viewers. The impression of im- 
mediacy will surely be highly desirable in 
international television exchange. 


Altering the 525-line Recorder 


Beginning with the U.S. 525-line 60- 
field recorder, the difficulty in making 
recorders for other systems lay not so 
much in line-rate as in field-rate. Yet 
the alterations in the recorder are not 
extensive, particularly for conversion of 
the U.S. recorder to the 405-line system; 
the 625-line and especially the 819-line 
systems offered greater difficulties. In the 
Ampex system, a rotating head, bearing 
four individual record and reproduce 
heads, traces laterally, at high speed, 
tape which is passing at a velocity of 
15 in. /sec. 


This head revolves at 14,400 rpm, or 
240 rps, a rotational rate chosen because 
it is an integral multiple of the 60-field 
rate. Thus, there is immediately open 
the possibility of using a 250-rps (15,000- 
rpm) system. This is a small percentage 
change in the rotational rate and in 
practice quite attainable. This rate is 
an integral multiple of 50 fields. In the 
U.S. system, tracks are ten mils wide, 
with an intertrack separation of 53 
mils. When we increase the speed of 
rotation of the head from 14,400 to 
15,000 rpm, only a minute change in the 
recorded structure is implied. We still 
record a track ten mils wide, in order to 
maintain uniformity of manufacture in 
the width of the recording head, but the 
intertrack separation is reduced to five 
mils. This is not a significant matter in 
the performance of the system. An 
integral multiple of the field rate is used 
as drum rotational rate so as to obtain an 
integral number of lines of recording on 
each track, and an integral number of 
tracks per field. Changing only the 
rotational rate of the drum thus produces 
a system capable of accommodating the 
50-field changeover. 

The uppermost frequency of effective 
response, for the U.S. recorder, is 4 mc. 
It has been deliberately set at that point 
to achieve good balance between resolu- 
tion and signal-to-noise ratio. It could 
be made higher if it were desirable to do 
so. However, the British system requires 
only a 3-mc bandpass to service re- 
ceivers with the maximum of information 
which they normally can reproduce. In 
a 405-line recorder, the bandpass is 
narrowed slightly, with a small improve- 
ment in signal-to-noise ratio. The nomi- 
nally assigned upper band limit with the 
625-line system is 5 mc in some countries, 
6 me in others. It has proved optimum to 
set the uppermost frequency response of 
the recorder not at the 6-me point, which 
would more fully exploit the resolution 
capabilities of the system, but instead at 
5 mc, again because this turns out to be 
the better compromise between resolution 
and signal-to-noise ratio. The 819-line 
system needs a 10-mc channel. This is 
beyond the capabilities of head structures 
as they now exist, in the Videotape* 
Recorder. An uppermost frequency re- 
sponse of somewhat under 6 mc gives 


* Trademark, Ampex Corp. 
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resolution superior to that obtained 
previously in France by fast photo- 
graphic methods, and equal to many 
long-distance live transmissions there. 

The 819-line system presents an ad- 
ditional problem in its 20,475-cycle 
horizontal line rate. Achieving clean 
synchronization at this rate required an 
increase in the rotational rate of the 
drum to 300 rps (18,000 rpm), and a 
further narrowing of the intertrack sepa- 
ration. This yields a head-to-tape writing 
speed of almost 1900 in./sec. 

The entire conversion, for any of the 
four systems, is accomplished by altera- 
tion of electrical components only. The 
relative motion of heads and tape in the 
Ampex Videotape* Recorder is de- 
termined by an electroservomechanism, 
which has the ability to respond over a 
larger range than U.S. standard service 
requires. Therefore we can_ replace 
electronic L,C and R components in the 
drum servo and in the servo generator, 
and accomplish almost all of the changes 
which are required. 

But we should not anticipate a single 
recorder, with a multiple-position switch, 
capable of recording any of the four 
systems at the touch of a button, be- 
cause a very large number of individual 
components are involved. One of four 
different recorders in one center could 
receive any system, and that recorder 
feed out again substantially what it 
received, with any degree of time delay 
that might be desired. 

We do, however, now have at hand 
means for rectifying clock time for 
international exchange of programs, as 
and when they are needed. Engineering 
design of international standard versions 
of the Ampex Videotape* Recorder was 
carried on under the direction of Kurt 
Machein, to whom we are indebted for 
the information here reported. 


Discussion 


George Lewin (Army Pictorial Center): In view of 
the obvious complications that are introduced 
because of different standards as indicated in 
both this paper and the preceding paper (by 
T. Worswick), is there any movement on foot to 
have an international standard of lines and 
frames? 

Mr. Snyder: 1 doubt that even the U.S. State 
Department or the CCIR (Comité Consultative 
International Radio) could answer that. Cer- 
tainly many movements have been undertaken in 
this direction, but they seem to have had no 
success. We would surely be asking for the con- 
fiscation of large amounts of receiving equipment 
now in the hands of a lot of consumers, whose 
permission is not likely to be forthcoming. 
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A Flying-Spot Film Scanner 


for Color Television 


Film moving with uniform velocity is scanned by a series of displaced rasters in 
such sequence that the system is applicable to 50- or 60-cycles/sec conditions. 
Three photomultipliers provide color analysis of the image, element by element, 
and directly produce a video-frequency signal. A particular equipment is de- 
scribed. The choice of Red, Green, Blue (RGB) coordinates is examined, and 
arrangements are discussed to minimize color flicker, to provide uniform field 
illumination and to offer the most accurate picture reproduction. 


yo GENERATION of television signals 
from motion-picture film may be ac- 
complished by three main methods: 

(a) An intermittent film projector with 
a television camera; 

(6) A mechanism where the continu- 
ous motion of film is optically compen- 
sated and which is employed either 
with camera or flying-spot analysis; 

(c) continuous-motion flying-spot 
scanner using electronic compensation 
of the film movement. 

This paper is concerned with group 
(c).133 
The Flying-Spot Color System 

The scanning spot is presented as a 
white raster upon the face of a cathode- 
ray tube and an objective produces an 
image of this spot upon the film where 
components of white light are absorbed 
and the remaining colored light is 
transmitted. A condenser directs this 
colored component through a beam split- 
ter where the light is apportioned in terms 
of the chosen primaries to three photo- 
multipliers (Fig. 4).* 

The apparatus may be used initially 
in a monochrome version to which color 


Abridgment by Pierre Mertz of a paper in Proc. 
of Institution of Electrical Engineers: Pt. B, 105: 
317-330, July 1958. 

*Figures 1, 5-9, 12, 16, 17, 19 and 20 are omitted. 
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facilities may later be added without 
structural change. 


Immobilization of Film Motion 


The sequence of patch positions to suit 
European conditions of 50 fields/sec 
(interlaced) with a film speed of 25 
frames/sec is shown in Fig. 2, while Fig. 
3 demonstrates the case of a 60-c 
(cycles-per-second) system which uses a 
film speed of 24 frames/sec. 

There are several essential require- 
ments to produce results of the highest 
quality. First, field pulses must occur at 
strictly uniform intervals and rigorously 
in synchronism with the film, whose 
velocity must remain constant at the 
rate of } (alternatively 2) frames, field 
exactly. Also, any particular part of a 
film frame must be presented to the 
corresponding points in two successive 
scans at precisely the interval of field 
frequency. In addition, the general 
geometrical characteristics of the patch 
must be maintained irrespective of its 
position upon the tube face. In extreme 
positions, it is required to maintain 
interlace between the top corners of a 
patch generated wholly in the upper half 
of the tube face, with corresponding parts 
when the patch is generated substan- 
tially in the lower half. 

Not the least of the major development 
problems have been concerned with the 
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design and construction of the film 
transport, scanning coils and circuits 
necessary to maintain the desired ac- 
curacy of picture immobilization. 


Optical Arrangement of the Scanners 


An image of the raster is formed at the 
16mm gate by a lens of 23-in. focus 
working at X 9.0 magnification, while 
for the 35mm machine a lens of 4-in. 
focus is used at X 4.2 magnification, 
the initial object size being unaltered. 
These specially computed lenses have an 
aperture of f/2.0. The splitter 
consists of two dichroic reflectors and its 
effect must be analyzed in conjunction 
with the characteristics of the condenser 
because, during film passage through the 
projector gate, light reaches the photo- 
cathode by a number of different paths. 
Over successive fields these show varia- 
tions in angle of incidence to the di- 
chroic reflectors amounting to some 
+15°. The optical path length through 
a layer, and hence the spectral character- 
istic of the dichroic, depends upon the 
angle of incidence, so that the trans- 
mission at different scan positions gives 
rise to different luminance values which 
result in color flicker. This condition is 
corrected by “Color tilt’ controls which 
separately vary the gains of the photo- 
multiplier tubes with a line sawtooth." 


Scanning System with Automatic Control 
of Scanning-Tube Brightness 


the resultant 
television 


As shown in Fig. 2, 
scanning waveform in 50-c 
systems derives from 50-c sawtooth and 
25-c shift components, while Fig. 3 
demonstrates that, in the case of 60-c 
systems, the waveform is a combination 
of 60-c sawtooth and 12-c shift. 


DICHROIC 
MIRRORS 


Fig. 4. Arrangement of scanners and optical system. 


Fig. 2. 50-c scanning sequence. 
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Fig. 3. 60-c scanning sequence. 


Errors in sawtooth waveforms for line 
and field affect every patch in the same 
way, but in the case of the shift wave- 
form, any error would be manifest by a 
loss of interlace. Shift waveforms must 
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Fig. 10. Mechanism of 35mm scanner. 
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therefore be stable to within half a 
line spacing, which, for a 625-line 
system, requires an accuracy of 1 part 
in 1200. 

In the 50-c system, the shift component 


_ FROM FILM SPOOL 


LOOP TENSION 
ROLLER 


VISION -FILTER 
FLYWHEEL 


SOUND -FILTER 
FLYWHEEL 


BELT TO Film 
TAKE-UP SPOOL 


FILM DETOUR 
ROLLER 
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is a simple 25-c square wave. Uncertainty 
in patch synchronization is avoided by 
generating a phasing pulse at the motor- 
drive unit every second film frame (four 
television fields), and using it to trigger 
the 25-c square wave. 

With the 60-c system, an interlocked 
12-c shift waveform is required, and this 
is provided by five relays which operate 
in a regular sequence selecting potentials 
from a high stability resistance bleed 
from +300 v to ground. Again uncer- 
tainty in patch synchronization is avoided 
by generating a phasing pulse at the 
motor drive unit every second film 
frame (five television fields), and using 
it to trigger the sequence of relays. 

The brightness of a scanning tube 
with fixed beam current varies over the 
raster because spot size, and therefore 
current density at the phosphor screen, 
is not constant. Hence a photomultiplier 
tube is arranged to measure the bright- 
ness at every point of the raster and pass 
an error signal to the grid of the scanning 
tube. A 3-stage wide-band amplifier 
permits reduction of brightness varia- 
tions by 15 db. 


Film Traction 


The 16mm and 35mm machines are 
very similar except for the size of sprockets 
and layout of spindles, but they share 
the common requirement that the film 
speed through the scanning zone must 
be maintained to within very close 
limits. For vertical stability of a quarter 
line with a 625-line system, errors in 
instantaneous position for 35mm _ film 
must not exceed 0.0003 in., and in the 
case of 16mm film, 0.00012 in. This is 
particularly severe for 16mm_ film, 
located by only one perforation per 
frame, and yet submitted to magnifica- 
tion 2.15 times greater than 35mm film, 
which has eight perforations. 

For this reason the gearing in this 
machine is limited to one stage per 
function (Fig. 10), and since the speed 
reduction between driving motor and 
film sprockets is considerable. worm 
gearing has been used throughout. 
Further refinement is obtained by 
providing, between wormwheel and 
master-sprocket spindle, a mechanical 
low-pass filter, consisting of a spring- 
connected Duralumin drum, inside which 
is concentrically mounted a _ freely 
rotating, heavy flywheel. The small 
clearance space between drum and 
flywheel is filled with viscous oil. 

When a number of picture and sound 
sources is in use, each auxiliary driving 
motor must be synchronized with tcle- 
vision field pulses and independent of the 
mains supply frequency; this allows film 
to be inserted into program derived 
from another source, even though there 
may be a frequency difference up to 
+2 c. For this purpose, the main 
generator driving motor has its stator 
winding connected to the station mains 
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Fig. 11. RGB and XYZ 
distribution coefficients. 


supply, while the rotor is fed from a 
separate source controlled by the tele- 
vision field pulses. Correct film speed is 
obtained at supply frequencies of either 
50 or 60 c, by using appropriate gearing 
and there is a contact-maker in this 
drive which provides the timing pulse to 
maintain synchronism of the patch 
movement with film motion, as explained 
above. 
Color Analysis 
Choice of Coordinates 

Important considerations when adopt- 
ing basic color coordinates for a system 
are: 

(a) fidelity of color reproduction, 

(6) signal to noise ratio in the lumi- 

nance signal, and 
(c) efficient use of light. 


These features are discussed in relation 
to two possible systems of analyzing 
coordinates (Fig. 11) which are: 


(¢) The NTSC primary colors, RGB, 
and 
(«) The CIE primary colors, XYZ. 


Color Fidelity 

The color analysis becomes inaccurate 
with the RGB coordinates if only three 
photomultipliers are used, because nega- 
tive lobes of the curves are neglected. 
Indeed, with some color samples, an 
error about six times greater than that 
photometrically just perceptible, is ex- 
hibited. 

An alternative is to use XYZ 
ordinates which provide more accurate 
analysis but require conversion to 
RGB signals by matrix circuits. 


co- 


Signal-to-Noise Ratio 

In the RGB system, the rms _ noise 
voltage remains nearly the same for 
white as for colors, apart from the most 
saturated ones. 

In the XYZ system, matrices are 
required to obtain RGB signals before 
gamma correction. For any color, the 


Holman, Newton and Quinn: 


derived RGB signals are applied to dil- 
ferent points of the gamma curve in each 
color lane, and the noise voltages are 
modified in different ways. The output 
signal for any color (and also the noise) 
contains components of X and Z signals. 
Thus a red field, for example, may have 
as much as 20 db more noise than a 
white one. The rms noise voltages for 
different colors in both systems are 
shown in Figs. 13 (a) and 13 (b). 


Utilization of Light 


The spectrum of the zinc-oxide phos- 


phor used in the scanning tube is plotted 
in Fig. 14, which also shows those 
particular spectral characteristics which 
led to the choice of photomultiplier 
tubes. Type 6097, antimony-caesium, 
is best suited to B, Z and G, while 
6295, silver-bismuth, is used for Y, R and 
X. 

Since the more sensitive photomulti- 
plier endows the G signal with at least 3 
db less noise than the Y signal, and since 
the spectral sensitivities overlap less. 
the use of RGB coordinates is more 
efficient. 


The Cheice Between RGB and XYZ Systems 


The signal-to-noise ratio in the lumi- 
nance signal in RGB coordinates is 


SENSITIVITY 


Fig. 14. Spectral characteristics 
of phosphor and photolayers. 


Fig. 13. Rms noise (in mv) for 1-v (peak) 
signal. 


A Illuminant C 


(a) Using RGB coordinates. Rms noise in 
RGB signals is 


R = B = 50 mv 


G = 25 mv 


(b) Using XYZ coordinates. Rms noise 
in X YZ signals before matrix to RGB is 


50 mv 
25 mv 


ZandX = 
Y= 


preferable to that in XYZ. The RGB 
system also offers an increase in light effi- 
ciency besides avoiding the use of matrix 
circuits. It was for these reasons that 
the RGB system was chosen. 
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Flying-Spot Scanner for Color Television 
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Beam Splitter 


Referring to Fig. 4, if the reflection 
R, from dichroic mirror 1 is 6, the 
transmission 7, of the same mirror is 


(1 — 5) 
and 
7,R: = 7 
so that 
= 
i- b 
and 
7 = 1 = - & - 2 
1- 1-4 
Figure 15 shows transmission curves 


for mirrors 1 and 2, comparing the ideal 
requirements with the practical results 
achieved. 

The products of the spectral character- 
istics of all the elements in the color lanes 
should produce the required distribu- 
tion coefficients R, G, and B, respec- 
tively (Fig. 11). For final adjustment 
correcting filters made from calculated 
sectors of colored gelatin are inserted 
close to the face of the photomultipliers. 


Video-Frequency Signals 
RGB S‘gnals 


Each projector has _ its color 
picture head, giving output signals 
approximately proportional to the in- 
cident colors. The RGB signals at 
this point are 18 mv (peak) color with 
the black level at zero (Fig. 18). Cor- 
rections for afterglow of the scanning 
tube are made here before amplification 
and the gamma correction is applied 


own 


Dichroic mirror 


Dichroic 


Fig. 15. Beam-splitter characteristics. 
1 — ideal curve; curve obtained. 
mirror 2: ideal curve; —===— curve obtained. 


separately in each lane. This can be 
varied to adjust the contrast range of 
the RGB color signals to suit the color 
display, and a color-mask unit may be 
inserted at this point. Control of hue and 
saturation of the reproduced colors is 
offered to provide a more pleasing 
effect, or to correct for shortcomings 
in the rendering of some types of color 
filra. 


Color Modulator 


The color modulator accepts the 
output RGB signals and produces a 
composite signal which may be for the 
525-line 60 field sec, 405-line 50 field/ 
sec or 625-line 50 field /sec television 
systems, respectively. Variable-aperture 
correction is applied to the luminance 
channel (Y) only; this compensates for 
loss of high-frequency response due to 
the scanning tube and optical components, 
and there is available a maximum of 9 
db boost at 5 mc. Synchronizing pulses 
are added to the Y signal, and the 
bandwidths of the two color difference 
signals, | and Q, are appropriately 
limited. One set of YIQ_ signals is 
then available for connection to a local 
color monitor, and the composite color 
signal is produced from a second set 
with an externally generated color sub- 
carrier. 
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The Projection of 


Color Television Pictures 


A projection system for monochrome television was developed in the Philips Eind- 
hoven Laboratory more than 10 years ago. Further work resulted in the develop- 
ment of apparatus for the projection of colored television pictures onto a screen. 
Projectors have been built giving pictures 22 cm by 29 cm and 35 cm by 46 cm at m 
highlight luminance of 200 candles /sq m (63 mL), and 2.25 m by 3 m ata highlight 
luminance of 20 candles/sq m (6.3 mL). The projectors were demonstrated be- 
fore the Color Television Commission of the CCIR in 1955 and 1956. 


A SET OF THREE projectors, one for 
each of the three primary colors, is 
taken as the basis of the system. The pro- 
jectors can be designed on exactly the 
same lines as those for monochrome 
television. Such a projector, embodying 
the Schmidt optical system, was de- 
scribed in the literature in 1948.2. 

In theory, superposition errors are 
absent if the projectors are placed in such 
a way that the three images are projected 
from one point. Figure 2* shows how this 
may be done with two dichroic mirrors.® 
Mirror r reflects red and passes green 
and blue; 4 reflects blue and passes red 
and green. Green light goes through both 
mirrors, the proportion transmitted being 
between 70° and 80%. 

With this layout, color variations over 
the picture area arise because the light 
beams of one color do not all strike the 
mirrors at the same angle. When the line 
of mirror intersection is horizontal, the 
angle variation is less than when it is 
vertical. This is because picture height 


Abridgment by Pierre Mertz of a paper in Philips 
Technical Review, 19, No. 12: 338-355, published 
Aug. 22, 1958. 

*Figures 1, 3, 4, 6, 7, 9-16, 18, 19, and 21 are 
omitted. 


Fig. 2. Superposition of three primary- 
color images by means of crossed di- 
chroic mirrors (r and b). Mirror r reflects 
the red light from R and passes the green 
from projector G and the blue from 
projector B. Mirror b reflects blue light 
and passes red and green. 


is less than its width. However it makes 
the apparatus height taller, a disadvan- 
tage if the projector, because of short 
throw, is located in front of the viewers. 

Designs embodying dichroic mirrors 
have disadvantages. The first is a loss of 
brightness and contrast, due to the 
number of reflecting and absorbing 
surfaces in the beam paths, especially if 
these are ‘‘folded.’’ The second is a loss 
of sharpness due to difficulty in achieving 
a completely stress-free mirror mounting. 

Thus, arrangements have been sought 
whereby the three primary-color images 
are not projected effectively from the 
same point. This gives superposition 
errors, and some compensation of these 
must be sought. 


Fig. 5a. Arrangement whereby the three 
primary-color projectors, R, G and B, 
are placed side by side, with the two 
outer ones inclined inwards at an aagle 
such that the vertical lines through the 
centers of the three images (MM’ in 
diagram b) coincide. 

Fig. 5b. Trapezium distortion of red and 
blue images caused by arrangement in 
Fig. 5a. 
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ABRIDGMENT 


By T. POORTER 


and F. W. de VRIJER 
(Abridged by Pierre Mertz) 


Figure 5a illustrates such an arrange- 
ment. The outside projectors are pointed 
inwards and their optical axes intersect 
in the center of the screen. The vertical 
center lines of the separate images co- 
incide (MM’ in Fig. 5b). But the 
magnifications are not equal in the right 
and left picture halves. By an electrical 
correction in both line and field scanning 
of the outside tubes the three images can 
be made to coincide. 

The line scanning waveform must be 
curved to increase horizontal velocity on 
the near half of the picture and diminish 
it on the far half. From Fig. 5b it will be 
clear that the field scan for the blue has 
to be shortened on the left and lengthened 
on the right, in the rhythm of the line 
frequency. The correction current there- 
fore has the shape drawn in Fig. 8a. 
It might be obtained by multiplying a 
sawtooth of field frequency (Fig. 8b) 
by a sawtooth of line frequency (Fig. 8c) ; 


Fig. 8. Trapezium correction. (a) Wave- 
form of correction current iy, added to 
field scanning current of righthand 
projector (B in Fig. 5a); lefthand pro- 
jector requires correction with a current 
of the same magnitude but of opposite 
sense. T| is the line period. The function 
in diagram (a) is the product of the saw- 
tooth (b) of field frequency, and the 
sawtooth (c) of line frequency. 
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Fig. 17. Schematic dia- 
gram of the propor- 


Gp 


tional brightness con- 
trol. Bias voltages for 
the red, green and blue 
cathode-ray tubes are 
derived from points G,, 
G, and G,. Knob | 


adjusts the general 
brightness level via 
ganged  potentiom- 
eters P,, P, and P,,. 
Knobs 2,, 2, and 2) 


are for adjusting the 
brightness of the red, 


\ 
Ay \ 


green and blue images separately. The potentiometers p,, p, and p, are for obtain- 
ing the right proportions between the brightness values of the three images. 


but in practice it is obtained by the 
addition and subtraction of waves rather 
than by multiplying. 

Dimensions of optical systems and 
projector tubes are determined by 
requirements on projected picture size 
and peak luminance, and phosphor 
luminous efficiencies. Phosphors having 
color points near the ones used in the 
NTSC (U.S.) system and luminous 
efficiencies in lumens/ watt are listed in 


Table I. 


Table I. Data on Phosphors Used. 


Lumi- 
Coordinates nous 
Pri- of the effi- 
mary Composition color point ciency 
color — of phosphor x y Im/w 
Red (Zn, Be).SiO,- 
Mn (with 
Wratten fil- 
ter 25) 0.670 0.330 m, = 2.5 
Green 0.195 0.720 = 21 
Blue (Ca, Mg)SiO,- 
ri 0.160 0.125 m = 2.5 


lo obtain illuminant C, the luminances 


are mounted side by side. 
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Fig. 20. Large-picture projection set with cover removed. 
The Schmidt optical systems, which are of the ‘‘in-line’’ type, 


of the primaries have to be in the propor- 
tions: 


= 


Projection-tube screen dissipations must 
be in the proportions: 


= 
53:13 :3% 


The red tube screen has to dissipate the 
highest power. For a highlight luminance 

For a given magnification, the focal 
length has to be increased in direct 
proportion to the throw, and so also do 
all other principal dimensions of the 
optical system. The throw should there- 
fore be kept as short as possible — this is 
why the apparatus is set up in front of 
the viewers. However, there is also a 
lower limit since, as the subtended picture 
angle increases, optical aberrations and 
fall-off in brightness to the picture edge 
increase. 

An illustrative design study is outlined. 
A projected picture 2.25 by 3 m having 
a maximum luminance of 20 candles/sq 


20 candles/sq m. 


Fig. 22. The projector of Fig. 20 in its housing. The picture size 
is 2.25 m by 3 m (7} ft by 10 ft) and the maximum luminance 


m (6.3 mL) is assumed. A maximum 
power of 4000 w, it is assumed, can be 
dissipated per square meter of tube 
screen. The maximum red flux is 59 lm; 
dissipated power on red screen is 24 w; 
tube image size, 6.7 by 9 cm.; throw, 5.6 
m; diameter of Schmidt corrector plate, 
24 cm. 

Where dichroic and “folding” mirrors 
are used picture highlight luminance 
will be reduced by roughly 50%. Where, 
without these, highlight luminances of 20 
candles/sq m (6.3 mL) are obtained, 
with them 10 candles/sq m or 3.1 mL 
are obtained. 

Table II gives dimensions of four 
equipments built in the Philips labora- 
tory. The first corresponds roughly to the 
illustrative example. 

Vignetting is important in the design, 
and the endeavor must be to keep it the 


Table II. Data on Schmidt Optical Systems. 


1 2 3 4 


Dichroic mirrors no yes yes yes 
Type of system. in-line folded folded folded 
Picture on pro- 

jection screen: 


Height 2.25¢ 2.25¢  35t 22 
Breadth 3.00t 46t 29t 
Max. luminance 
(candles/ 
sq m).... 20 10 200 200 
Contrast ratio. 35 25 25 25 


Definition* 600 425 450 500 
Screen “‘gain’’. 2.8 
Tube screen 

diam., cm 13 13 6 6 
Concave mirror 

curvature 


radius, cm. 40 40 20 20 
Focal length, 

cm 20.8 20.8 10.4 10.4 
Corrector plate 

diam., cm.. 28 25 5 12.5 
Throw 6t 82.5 64.5} 
Magnification.. 31 31 9.2 7.4 
* Number of lines; determined with an RMA 
test plate. 
+m 
tcm 


+300V 
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\ \ \ iz 
a \ \ \ 
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; 
i 
4 é 


same to the left and right from the three 
tubes to avoid local color variations. 

A scanning unit should deflect the 
electron beam in two directions sepa- 
rated by an angle of exactly 90°. Slight 
deviation is unnoticeable in monochrome 
television. For color, deviations are 
troublesome where they differ among the 
three images. Either scanning units must 
be built with care, or correction currents 
must be injected into the sweep waves. 

In the alignment for exact registration 
of the three color images, the tube 
images are moved into as nearly central a 
position as possible on the phosphor 
screens by turning the focusing coils. 
The three projected images are then 
made to coincide by mechanically align- 
ing the projectors. 

The circuit employed for brightness 
control is shown in Fig. 17. Separate 
brightness controls, 2, serve to compen- 
sate differences in projection-tube cutoff 
voltages. Here, total resistance, R.’ + 
R,"’, remains constant, and the same 
holds true for green and blue. Propor- 
tionality controls compensate differ- 


ences in slope. Knob 7 controls overall 
brightness without any change of neutral 
tint on the projection screen. 

Each of the three projection tubes has 
its own video amplifier. Special linearity 
requirements arise from their influence 
on the color rendering of the final pic- 
ture. The nonlinearity is used to compen- 
sate for differences in saturation of the 
phosphors. The saturation is greatest 
for the red phosphor. Thus, if gray 
shades are correct in both lightest and 
darkest parts of the picture, the inter- 
mediate shades, without the nonlinear 
compensation, will be too red. 

A number of color television pro- 
jectors have been built in the Philips 
Eindhoven Laboratory (Table II). The 
smaller ones (3 and 4) use experimental 
projection tubes similar to the MW 6-2 
monochrome’ (screen diameter 6 cm, 
anode voltage 25 kv). The light falls on 
a transmission projection screen of 
polyvinyl chloride, having grooves on 
front and back faces to give the desired 
directional characteristic. 

Equipment for larger pictures (1 and 


2) uses tubes with 13-cm screen diameter 
and 50-kv anode voltage. Of the two, the 
apparatus free of dichroic and folding 
mirrors (Figs. 20 and 22) gives consider- 
ably better optical performance. 
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The Historical Motion-Picture Collections 


at George Eastman House 


Opened in 1949 as a museum of photography and cinematography, George East- 
man House contains a priceless collection of motion-picture apparatus and a li- 
brary of more than seven million feet of film which is stored in specially constructed 
vaults. Some of its rare and historically significant cameras and projectors are de- 


scribed, 


5 EXTENSIVE historical collections of 
photographic apparatus, photographs, 
motion-picture equipment and motion- 
picture films of the George Eastman 
House of Photography in Rochester, N.Y., 
are preserved in the stately mansion 
which George Eastman built for his own 
home in 1905. 

Opened in 1949 as a public educational 
institute, the George Eastman House now 
serves as a living and lasting memorial to 
the man who brought photography to all. 

The main building is used for the 
presentation of the historic collection of 
photography. The large garage and 
stable building has been converted for 
the display of contemporary photography 
and the manufacturing of photographic 


Presented on April 21, 1958, at the Society’s 
Convention at Los Angeles by George Pratt on 
behalf of the author, James Card, Curator of 
Motion Pictures, George Eastman House, 900 
East Ave., Rochester 7, N.Y. 

(This paper was received on November 3, 1958.) 


materials. Between these buildings, and 
joining them, a 550-seat theater has been 
erected with a special exhibition gallery 
on its second floor. Motion pictures from 
the collection are shown to audiences 
every week end and three nights during 
the week. 

The George Eastman House came into 
being as an _ educational institution 
through the generosity of the University 
of Rochester. The University donated the 
building, which it had inherited from 
George Eastman, and the Eastman Ko- 
dak Co. supplied funds for the transfor- 
mation of the building into a public mu- 
seum and for its maintenance. The House 
is independently administered by a Board 
of Trustees and is chartered by the Uni- 
versity of the State of New York as an 
educational institution. 

The motion-picture study collection 
was begun in 1950 and is designed to en- 
able students to: 


By JAMES CARD 


(1) examine each film which consti- 
tutes a major development in technique 
or style of film-making ; 

(2) observe the manner in which 
changing social problems affected the 
motion picture and how they were in 
turn affected by the public’s reaction to 
popular films; 

(3) trace the growth or decline in the 
work of leading motion-picture artists; 

(4) learn the major steps in the de- 
velopment and use of motion pictures, 
specialized in their purposes; 

(5) refer to newsreels and documen- 
taries as source material in the study of 
specific events, or to obtain authentic 
details of dress and architecture; and 

(6) compare the several versions of 
identical stories many of which have been 
repeated at intervals spanning most of the 
history of motion pictures. 

These objectives have been pursued 
through the operation of various pro- 
grams. 

Films in the study collection are shown 
on request and without charge to anyone 
having a specific and serious interest in 
any phase of motion-picture history. 

A group of the films selected by area 
educators is shown on the premises 
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Fig. 1. Projecting Praxinoscope invented 
by Emile Reynaud, 1880. 


throughout the school year to groups from 
the area universities, secondary and ele- 
mentary schools. 

Such films in the collection as are not 
against public 
showing, are shown free to the public on 
Saturday and Sunday matinees at East- 
man House. These free matinee programs 
throughout the Each 
screening is preceded by a lecture from 


specifically restricted 


continue year. 
one of the staff members. 

Ihe Dryden 
with 


Society, 
3000, 
meets at Eastman House for twenty pro- 


Film 
membership currently at 


Theatre 


grams each season. At these meetings, 
film programs are shown, also preceded 
by lectures concerning the history of mo- 
tion pictures, 

The Film Society is supplemented by 
two special study groups: the foreign- 
language group concentrates on a special 
series of German, French or Italian films 
and enables school groups working with 
these languages to attend the programs. 
The Cinema Seminar is a discussion 
group, composed of the most keenly in- 
terested members of the Film Society, 
which meets once a month to view films of 
highly limited interest or esoteric nature. 

In 1955 the George Eastman House 
sponsored the First Festival of Film Ar- 
tists to give motion-picture actors, di- 
rectors and cameramen a unique oppor- 
tunity to honor their own colleagues for 
past achievements. The first festival hon- 
ored film artists of the 1915 to 1925 pe- 
riod. In 1957 a retrospective 
award ceremony honored the outstanding 


second 


players, directors and cameramen of the 
1926 to 1930 period. On both occasions 
award winners received the 
House 


Eastman 


Medal of Honor, the so-called 
George award, in Rochester ceremonies. 

Supplementing the collection of histor- 
ical motion pictures, Eastman House 
maintains the world’s largest collection of 
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Fig. 2. Bouly’s Cinematographe, a rare 
device, patented in 1892. 


motion-picture cameras, projectors and 
associated equipment. 

Many of the early cameras and pro- 
jectors are on display and mechanized so 
that by pressing a button, visitors can ex- 
amine the operation of the various types 
of intermittent movements characterizing 
these devices. 

Among the extremely rare pieces, 
some of which exist in no other collection 
or institution, are the following: 


Reynaud’s Projecting Praxinoscope, 1880 

In 1877, Emile Reynaud, the French 
inventor, developed his ingenious and 
very practical device (Fig. 1), which dif- 
fered from existing zooetropes by having 
a strip of hand-painted pictures, mounted 
inside a revolving drum and reflected by 
similarly revolving mirrors. In the same 
year he patented his apparatus for pro- 
jecting the pictures in apparent move- 
ment by combining his device with a 
magic lantern. The projecting Praxino- 
scope was completed in 1880. By 1892, 
Reynaud had expanded and enlarged the 
system to his Theatre Optique where his 
pictures were shown from _ perforated 
strips on a large theater screen, with the 
strips cued for sound effects. 
Bouly’s Cinematographe, 1892 

It is curious that French historians give 
priority to the Lumiéres for their Cine- 
matographe which did not appear until 
1894, at the earliest. Bouly’s system, pat- 
ented in France in 1892, and bearing the 
same name Cinematographe — was 
thought for many years to exist only as a 
patent application. The device itself, in 
the Eastman House Collection (Fig. 2) is 
an extremely interesting combination 


camera-projector. It was designed to use 
film between 38mm and 48mm, although 
no positive film-size has ever been estab- 
lished. The film transport mechanism 
was a pair of friction rollers. The inter- 
mittent action was provided by broken 
rollers functioning with an intermittent 
grip. The shutter was a cylindrical drum 
with two openings. There is no available 
record of the practical use of this appara- 
tus. Its ability to function adequately is 
improbable as the film transport system 
does not seem adequate to space images 
regularly on unperforated film. 


Mutograph, 1895 
The Mutograph produced the first 


motion-picture negatives for the Ameri- 
can Mutoscope and Biograph Company 
and was probably the first motor-driven 
motion-picture camera in the United 
States. The Mutoscope, peep-show 
viewing machine, is still in service in 
many penny arcades, but the ponderous 
Mutograph, the camera, is exceedingly 
rare (Fig. 3). Itwas invented by Herman 
Casler in 1895. It used unperforated film, 
70mm in size. Average film length was 
160 ft. Transport mechanism for the film 
was friction rollers and the intermittent 
was of the intermittent-grip type. Nor- 
mal operating speed of the battery- 
powered, motor-driven camera was 40 
frames ‘sec with a possibility of increasing 
the speed up to 100 frames sec. Perfora- 
tions were made in the film as it passed 
through the camera. The perforations 
were used to bring the images into proper 
register in printing. The perforator also 
functioned like registering pins to hold 
the film steady in the aperture at the in- 
stant of exposure. 


Armat Vitascope: Inventor's Model, 1895 

This prototype of the refined Armat 
Vitascope was made in October 1895. It 
used 35mm film with the standard Edison 
perforations. The intermittent was an ec- 
centric cam, also known as a_ beater 
movement or dog movement and similar 
to the intermittent first devised by Dem- 
eny in France with his 1893 Chronopho- 
tographe. The Armat Vitascope (Fig. 4) 
was shown to Edison in December of 1895. 
When Edison was finally and belatedly 
persuaded by Raff and Gammon to au- 
thorize the screen projection of his Kine- 
toscope films, he decided to adapt the 
Armat Vitascope for this purpose rather 
than to attempt building a projector of 
his own. Thus it was only after wide- 
spread projections of the Kinetoscope 
films by unauthorized showmen using a 
variety of projectors, that Edison re- 
luctantly permitted Raff and Gammon 
to install the “‘Edison’’ Vitascope, Armat 
type, in Koster & Bial’s Music Hall for 
the undeservedly famous showing of Edi- 
son films in New York City on April 23, 
1896. Although a plaque on the R.H. 
Macy store which occupies this site com- 
memorates the event, the showing defi- 
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[he Mutograph, an early motion-picture camera. 


vas not the first theater projection 
on pictures. It was simply the first 
z of Edison Kinetoscope films on a 
to a paying audience, which was 
zed by Edison himself. 


Armat Vitascope (made about 
> 1895). This model was used to 
‘rate motion-picture projection to 
A. Edison on December 8, 1895. 
ojector was said by its inventor 
Armat to be the first projecting 
using an essential loop-forming 
or the film and embodying a prac- 
termittent movement giving the 
the required long period of rest and 


Chronophotographe (also known as 


the Biographe), 1893 

The Demeny Chronophotographe is a 
motion-picture camera using 60mm, un- 
perforated film. It was patented in 
France, October 10, 1893. The film trans- 
port mechanism was confined to the ac- 
tion of the take-up spool. The inter- 
mittent was the Demeny eccentric cam, 
beater, or dog movement. 


Lumiére Cinematographe, 1894 


The Lumiére Cinematographe (Fig. 
5), the first eminently practical motion- 


picture camera-projector-printer, was 
patented in France, February 13, 1895. 
Lumiére claimed that he exposed his first 
negative in the device, “Workers Leaving 
the Lumiére Plant,” at the end of 1894. 


Fig. 5. Lumiére Cinematographe. 


Fig. 6. De Bedts Kinetographe. 


Film size was 35mm with round perfora- 
tions, two to each frame. Film length was 
17 m. The intermittent movement was 
provided by a triangular eccentric shaft; 
film was transported by a pulldown claw. 
The shutter was circular and _ single- 
bladed. 


Kinetographe, 1896 


Rider De Bedts’ camera-printer-pro- 


jector (Fig. 6) was patented in France, 


January 14, 1896. It used 35mm film 
with Edison perforations in 30-m lengths. 
Film was transported by sprocket wheels. 
The intermittent was a wheel with three 
equally spaced teeth which at every rev- 
olution activates two other wheels suffi- 
ciently to replace one image with an- 
other. The apparatus could also be used 
for direct viewing like the Kinetoscope. 


Phototachygraphe Sanson, 1896 

This 35mm  camera-projector was 
patented in France, March 5, 1896. It 
used film with Edison perforations trans- 
ported with sprocket wheels. The inter- 
mittent was a notched sector oscillating 
from side to side which intermittently 
engaged the projecting teeth of a revolv- 
ing wheel, then allowed the teeth to escape 
when the notch swung into position (Fig. 
7). This device was used continuously and 
successfully at the Rouen Exposition in 
May 1896. It provided the greatest com- 
mercial competition in France to the 
Lumiére Cinematographe. 

Its inventor, Raoul Grimoin-Sanson 
also invented Cineorama, which was first 
presented to the public at the Paris World 
Fair of 1900, modified fifty years later as 
the Waller Cinerama and returned to 
Europe at the World’s Fair in Brussels in 
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Fig. 1. Projecting Praxinoscope invented 
by Emile Reynaud, 1880. 


throughout the school year to groups from 
the area universities, secondary and ele- 
mentary schools. 

Such films in the collection as are not 
specifically against public 
showing, are shown free to the public on 
Saturday and Sunday matinees at East- 
man House. These free matinee programs 
Each 


restricted 


continue throughout the year. 
screening is preceded by a lecture from 
one of the staff members. 

The Dryden Theatre Film Society, 
with membership currently at 3000, 
meets at Eastman House for twenty pro- 
grams each season. At these meetings, 
film programs are shown, also preceded 
by lectures concerning the history of mo- 
tion pictures, 

The Film Society is supplemented by 
two special study groups: the foreign- 
language group concentrates on a special 
series of German, French or Italian films 
and enables school groups working with 
these languages to attend the programs. 
Ihe Cinema Seminar is a discussion 
group, composed of the most keenly in- 
terested members of the Film Society, 
which meets once a month to view films of 
highly limited interest or esoteric nature. 

In 1955 the George Eastman House 
sponsored the First Festival of Film Ar- 
tists to give motion-picture actors, di- 
rectors and cameramen a unique oppor- 
tunity to honor their own colleagues for 
past achievements. The first festival hon- 
ored film artists of the 1915 to 1925 pe- 
riod. In 1957 a second retrospective 
award ceremony honored the outstanding 
players, directors and cameramen of the 
1926 to 1930 period. On both occasions 
award winners received the Eastman 
House Medal of Honor, the so-called 
George award, in Rochester ceremonies. 

Supplementing the collection of histor- 
ical motion pictures, Eastman House 
maintains the world’s largest collection of 
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Fig. 2. Bouly’s Cinematographe, a rare 
device, patented in 1892. 


motion-picture cameras, projectors and 
associated equipment. 

Many of the early cameras and pro- 
jectors are on display and mechanized so 
that by pressing a button, visitors can ex- 
amine the operation of the various types 
of intermittent movements characterizing 
these devices. 

Among the extremely rare 
some of which exist in no other collection 
or institution, are the following: 


pieces, 


Reynaud’s Projecting Praxinoscope, 1880 


In 1877, Emile Reynaud, the French 
inventor, developed his ingenious and 
very practical device (Fig. 1), which dif- 
fered from existing zooetropes by having 
a strip of hand-painted pictures, mounted 
inside a revolving drum and reflected by 
similarly revolving mirrors. In the same 
year he patented his apparatus for pro- 
jecting the pictures in apparent move- 
ment by combining his device with a 
magic lantern. The projecting Praxino- 
scope was completed in 1880. By 1892, 
Reynaud had expanded and enlarged the 
system to his Theatre Optique where his 
pictures were shown from _ perforated 
strips on a large theater screen, with the 
strips cued for sound effects. 

Bouly’s Cinematographe, 1892 

It is curious that French historians give 
priority to the Lumiéres for their Cine- 
matographe which did not appear until 
1894, at the earliest. Bouly’s system, pat- 
ented in France in 1892, and bearing the 
same name — Cinematographe — was 
thought for many years to exist only as a 
patent application. The device itself, in 
the Eastman House Collection (Fig. 2) is 
an extremely interesting combination 
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camera-projector. It was designed to use 
film between 38mm and 48mm, although 
no positive film-size has ever been estab- 
lished. The film transport mechanism 
was a pair of friction rollers. The inter- 
mittent action was provided by broken 
rollers functioning with an intermittent 
grip. The shutter was a cylindrical drum 
with two openings. There is no available 
record of the practical use of this appara- 
tus. Its ability to function adequately is 
improbable as the film transport system 
does not seem adequate to space images 
regularly on unperforated film. 


Mutograph, 1895 


The Mutograph produced the first 
motion-picture negatives for the Ameri- 
can Mutoscope and Biograph Company 
and was probably the first motor-driven 
motion-picture camera in the United 
States. The Mutoscope, a peep-show 
viewing machine, is still in service in 
many penny arcades, but the ponderous 
Mutograph, the camera, is exceedingly 
rare (Fig. 3). ltwas invented by Herman 
Casler in 1895. It used unperforated film, 
70mm in size. Average film length was 
160 ft. Transport mechanism for the film 
was friction rollers and the intermittent 
was of the intermittent-grip type. Nor- 
mal operating speed of the _battery- 
powered, motor-driven camera was 40 
frames ‘sec with a possibility of increasing 
the speed up to 100 frames sec. Perfora- 
tions were made in the film as it passed 
through the camera. The _ perforations 
were used to bring the images into proper 
register in printing. The perforator also 
functioned like registering pins to hold 
the film steady in the aperture at the in- 
stant of exposure. 


Armat Vitascope: Inventor's Model, 1895 

This prototype of the refined Armat 
Vitascope was made in October 1895. It 
used 35mm film with the standard Edison 
perforations. The intermittent was an ec- 
centric cam, also known as a_ beater 
movement or dog movement and similar 
to the intermittent first devised by Dem- 
eny in France with his 1893 Chronopho- 
tographe. The Armat Vitascope (Fig. 4) 
was shown to Edison in December of 1895. 
When Edison was finally and belatedly 
persuaded by Raff and Gammon to au- 
thorize the screen projection of his Kine- 
toscope films, he decided to adapt the 
Armat Vitascope for this purpose rather 
than to attempt building a projector of 
his own. Thus it was only after wide- 
spread projections of the Kinetoscope 
films by unauthorized showmen using a 
variety of projectors, that Edison re- 
luctantly permitted Raff and Gammon 
to install the ‘“‘Edison”’ Vitascope, Armat 
type, in Koster & Bial’s Music Hall for 
the undeservedly famous showing of Edi- 
son films in New York City on April 23, 
1896. Although a plaque on the R.H. 
Macy store which occupies this site com- 
memorates the event, the showing defi- 
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Fig. 3. The Mutograph, an early motion-picture camera. 


nitely was not the first theater projection 
of motion pictures. It was simply the first 
showing of Edison Kinetoscope films on a 
screen to a paying audience, which was 
authorized by Edison himself. 


Fig. 4. Armat Vitascope (made about 
October 1895). This model was used to 
demonstrate motion-picture projection to 
Thomas A. Edison on December 8, 1895. 
This projector was said by its inventor 
Thomas Armat to be the first projecting 
machine using an essential loop-forming 
means for the film and embodying a prac- 
tical intermittent movement giving the 
pictures the required long period of rest and 
exposure. 


Card: 


Chronophotographe (also known as 


the Biographe), 1893 


The Demeny Chronophotographe is a 
motion-picture camera using 60mm, un- 
perforated film. It was patented in 
France, October 10, 1893. The film trans- 
port mechanism was confined to the ac- 
tion of the take-up spool. The inter- 
mittent was the Demeny eccentric cam, 
beater, or dog movement. 


Lumiére Cinematographe, 1894 

The Lumiére Cinematographe (Fig. 
5), the first eminently practical motion- 
picture camera-projector-printer, was 
patented in France, February 13, 1895. 
Lumieére claimed that he exposed his first 
negative in the device, ‘Workers Leaving 
the Lumiére Plant,” at the end of 1894. 


Fig. 5. Lumiére Cinematographe. 


Fig. 6. De Bedts Kinetographe. 


Film size was 35mm with round perfora- 
tions, two to each frame. Film length was 
17 m. The intermittent movement was 
provided by a triangular eccentric shaft; 
film was transported by a pulldown claw. 
The shutter was circular and _ single- 
bladed. 


Kinetographe, 1896 


Rider De Bedts’ camera-printer-pro- 


jector (Fig. 6) was patented in France, 


January 14, 1896. It used 35mm film 
with Edison perforations in 30-m lengths. 
Film was transported by sprocket wheels. 
The intermittent was a wheel with three 
equally spaced teeth which at every rev- 
olution activates two other wheels suffi- 
ciently to replace one image with an- 
other. The apparatus could also be used 
for direct viewing like the Kinetoscope. 


Phototachygraphe Sanson, 1896 

This 35mm camera-projector was 
patented in France, March 5, 1896. It 
used film with Edison perforations trans- 
ported with sprocket wheels. The inter- 
mittent was a notched sector oscillating 
from side to side which intermittently 
engaged the projecting teeth of a revolv- 
ing wheel, then allowed the teeth to escape 
when the notch swung into position (Fig. 
7). This device was used continuously and 
successfully at the Rouen Exposition in 
May 1896. It provided the greatest com- 
mercial competition in France to the 
Lumiére Cinematographe. 

Its inventor, Raoul Grimoin-Sanson 
also invented Cineorama, which was first 
presented to the public at the Paris World 
Fair of 1900, modified fifty years later as 
the Waller Cinerama and returned to 
Europe at the World’s Fair in Brussels in 
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Fig. 7. Phototachygraphe Sanson, patented 1896. 


the guise of Circarama, under the aus- 
pices of Walt Disney. 


Gaumont Sound and Color System, 35mm 


The Gaumont color system (Fig. 8) 
was a three-color additive process. Three 
lenses are used in the camera and three 
pictures (frames) are taken simultaneously 
through the primary color filtersona single 
strip of 35mm film, the frames of which 
are only three normal sprocket holes in 
height; one frame is exposed for each pri- 
mary color so that the whole set of three 
color pictures corresponds nine 
sprocket holes. Thus after each exposure 
the film must be advanced nine sprocket 
holes at a time. This is accomplished at a 
rate of 16 triple frames per second. The 
projector is fitted with a corresponding 


pulldown and gate and with three con- 
densers and three sets of objectives with 
special registering devices. 

Sound, which often consisted of lip- 
synchronized dialogue, was provided by 
high-quality disks amplified with com- 
pressed air. Synchronization was at- 
tempted through a system of rotating 
brushes and collector rings. By means of 
an electrically operated clutch, either one 
of two turntables could be rotated. A con- 
trol panel was provided to be placed at 
the screen to synchronize sound and pic- 
ture manually should the collector ring 
system fail to operate. 


Other Items of the Collection 


In addition to the devices just de- 
scribed, fifty pieces of motion-picture ap- 


Fig. 8. Gaumont sound-color projector circa 1912. 


paratus are on display at Eastman House, 
many of them mechanized. Over a hun- 
dred more are stored in the vaults as a 
study collection. Some three thousand 
motion-picture films are now available 
for screening at Eastman House and over 
six million feet of nitrate film is being 
held for eventual preservation on acetate 
stock. 

There are still enormous gaps in the 
collection which the motion-picture de- 
partment at Eastman House is constantly 
striving to fill in. But the prospects are 
encouraging and it is now possible for 
scholars and historians working with the 
collections at Eastman House to obtain 
useful clues to the real pattern of the 
history of motion pictures. 
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Discussion of Photographic Systems for Recording 


Shock-Wave Formations Produced by 


Supersonic Sleds 


Four photographic systems — the shadowgraph, Toepler’s schlieren, ballistic 
synchro, and the interferometer — are available for recording shock waves pro- 
duced by aerodynamic configurations on track sleds traveling at supersonic 
velocities. A study has been undertaken at the Supersonic Naval Ordnance 
Research Track, China Lake, to determine which of these techniques are ap- 
plicable to track-sled testing programs. A brief description of each system is given 
along with some preliminary test results obtained from the ballistic synchro system. 


a TEST TRACKS offer the 
possibility of testing aerodynamic con- 
figurations to determine free flight 
characteristics at subsonic, transonic, 
or supersonic velocities. The tests can be 
performed under controlled conditions, 
and permit the recording of data by 
extensive instrumentation arrays. 

A study has been made at the Super- 
sonic Naval Ordnance Research Track 
to determine what systems are available 
for recording shock-wave patterns pro- 
duced by supersonic sleds. Search of the 
literature indicates that there are four 
systems which can be used: the shadow- 
graph, Toepler’s schlieren, ballistic syn- 
chro, and interferometer. 

A closer look at these recording 
systems shows that they fall into two 
categories. The first — which includes 
the shadowgraph, Toepler’s schlieren, 
and _ ballistic synchro — utilizes the 
refractive phenomena associated with 
rays of light traveling through a gas of 
varying density to form an image of the 
striations. The second category involves 
the interferometer, which, as the name 
implies, utilizes the interference of two 
monochromatic beams of light striking 
a plate or screen, either in phase or out 
of phase with each other, so as to form 
an image of the striation in the test area. 


Presented on April 22, 1958, at the Society's 
Convention at Los Angeles by Neil R. Krenzel, 
Track Instrumentation Branch, Test Dept., U.S. 
Naval Ordnance Test Station, China Lake, 
Calif. 


(This paper was received on September 29, 19538.) 


Optical Paths of the Various Systems 


The schematic diagram of the optical 
path characteristic of each system helps to 
show how the image of the shock wave is 
formed. Figure 1 shows the optical 
path of the shadowgraph system. The 
point-light source and the camera are 
located on the same side of the test 
section, and a reflective screen is used to 
return the light. The performance of 
the shadowgraph is based on the fact that 
rays of light from a point source travel in 
a straight line unless disturbed. Thus 
the outline of an object placed in the 
test section will be retained, and the 
shadow will be sharp even at large 
distances from the object. As the rays 
travel through the disturbed area sur- 
rounding the object traveling at super- 
sonic velocity, they will be refracted, 
and a shadow will be formed which will 
show the pattern of striations in the test 
section. 

The optical path of Toepler’s schlieren 
system is shown in Fig. 2. As can be 
seen, this system has a much more 
complicated arrangement than the 
shadowgraph. The figure shows a simple 
one-mirror system. Due to_ practical 
limitations in the size of mirrors, it is 
more practicable to use a two-mirror 
system employing mirror diameters of 
two to four feet. Light from the source is 
focused on a knife edge, the knife being 
placed so that the edge just covers the 
image of the source under stable con- 
ditions. Thus, no light passes and the 
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Fig. 1. Schematic of the optical 
path of the shadowgraph system. 
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plate remains dark until a disturbance 
takes place between the knife edge and 
the mirror. The disturbance refracts the 
rays of light so they will pass over the 
knife edge and continue onto the plate, 
establishing a pattern on the plate which 
corresponds in shape to the pattern of the 
striation in the test section. 

The optical path of the ballistic 
synchro system is shown in Fig. 3. The 
ballistic synchro camera utilizes the 
motion of the film past a stationary slit 
to compensate for the motion of the 
object image. This enables the object 
moving at high speed to be photographed 
without blurring. The shuttering action 
which takes place in this camera is 
similar to a focal plane shutter. In this 
case, however, the shutter slit is stationary 
and the film moves. The light from a 
background with horizontal black and 
white stripes is optically refracted as it 
passes through the shock-wave front, 
and the distorted stripes are recorded 
along with a picture of the object. 

The schematic diagram of the optical 
path of the interferometer (Fig. | 4) 
illustrates the complexity of this system 
as compared with the other three. 
For this system, a monochromatic beam 
of light is split, with one set of rays 
traveling to the observation plate un- 
disturbed. The other set of rays passes 
through the test section and then to the 
plate. An interference pattern results, 
which, when compared to the steady- 
state condition shows the striations due to 
the phase shift of the rays in the test — 
section. 


Discussion of the Ballistic Synchro 
Technique 

Some preliminary tests have been 
made using the ballistic synchro tech- 
nique to determine the various factors 
involved in recording shock waves in 
this manner. Figure 5 is an example of 
the results that have been recorded. The 
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Fig. 2. Schematic of the optical path of a single-mirror 
schlieren system. 
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Fig. 4. Schematic of the optical path of the interferometer. 


Fig. 3. Schematic of the optical path of the ballistic synchro system. 


Fig. 5. Ballistic synchro picture of a supersonic test sled. 


refraction of light with this system differs 
from that of the shadowgraph because 
the light is not emitted from a_ point 
source. With this system the light, which 
is reflected or emitted from the back- 
ground, is refracted as it passes through 
the shock wave. This causes a displace- 
ment which is detectable when the back- 
ground consists of a series of black and 
white horizontal lines. With a_ plain 
white background the shock waves are 
not visible unless very strong, in which 
case they appear as a thin line. 

The shadowgraph effect has been 
observed with this system when the sun 
is in the right position to act as a source 
that casts a shadow of the shock wave on 
the object itself or on the background. 

The point of focus does not appear to 
be too critical; however, slightly dif- 
ferent results are obtained when the lens 
is focused on the background instead of 
on the moving object. 

The synchronization of the speed of 
the film and the speed of the image is 


necessary to obtain good results. The 
difference in speed should be less than 
10%; otherwise, the blur tends to 
obscure the shock waves. 


Field Use of Shock-Wave Recording 
Instrumentation 

It is important to realize that track 
testing is performed in an environment 
which precludes the use of any apparatus 
that requires precise alignment or 
critical adjustment, or that is sensitive to 
temperature variation. Also, the equip- 
ment must be sufficiently rugged to 
survive transport from place to place 
along the track and to withstand the 
wind and sand encountered in a desert 
climate. 

Three of the above-mentioned systems 
meet the overall requirements — the 
shadowgraph, Toepler’s schlieren, and 
the ballistic synchro. The interferometer, 
because of the extensive components 
involved and the manner in which it is 
operated, is not suitable for track use. 


The comparative simplicity of the 
recording method of either the ballistic 
synchro system or the shadowgraph en- 
ables them to obtain an overall view of 
the test item, covering a 12-ft test 
section. The schlieran system can be used 
to cover smaller areas of specific interest 
where more detailed analysis is required. 
Both 4 by 5-in. stills and motion pictures 
can be recorded with the shadowgraph 
system. 


Use of Shock-Wave Photographs 


The records obtained by these various 
systems will be of value qualitatively 
more than quantitatively. This is due to 
the complex relationship between the 
film density and actual density of the air 
surrounding the test item. With the 
interferometer, the density of the air 
itself is recorded. The schlieren system 
records the first derivative of the density 
of the air, and the shadowgraph system 
records the second derivative. The 
ballistic synchro system records only a 
displacement of a light beam and this 
has little quantitative value. However, 
information of considerable value can be 
obtained. Both the shadowgraph and 
Toepler’s schlieren systems can be used 
to record such phenomena as (1) 
boundary layer flow transition, (2) 
short-wave formation, (3) transonic flow 
condition and (4) interaction between 
shock waves. The ballistic synchro 
system can be used to obtain data on 
shock-wave formation and the _inter- 
action between shock waves. 


Reference 
The following report has been a reference: 


Holloman Air Force Base, New Mexico, Final 
Report on Schlieren Development (Large 
Field Photographic System for Analysis of 
Shock Wave Patterns and Related Phenomena ), 
15 February 1956 — 30 April 1957 reporting 
period, Edgerton, Germeshausen & Grier, 
Inc., Boston, Mass., and Las Vegas, Nev., 
Report No. 1603. 
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Photographic Method 
for Hypervelocity Measurements 


A slit camera has been designed to permit reliable velocity measurements in low- 
pressure chambers too small for ballistic pendulums. At two or more viewing 
ports along a horizontal trajectory, the shadow of the projectile is cast upon a 
vertical slit. A reduced image of each slit is focused on a film transported in a 
standard high-speed camera. Timing marks also are put on the film by means of a 
flashing strobe light. These, together with the measured displacement between 
projectile images, permit computation of the velocity. The system appears to be 
the most satisfactory means of attaining accurate hypervelocity measurements. 
It has been operated with excellent results over a variety of base lengths and gun 


ee of interest in the bal- 
listics of high-speed projectiles has 
intensified the need for a reliable system 
of hypervelocity measurements. Be- 
cause of limitations imposed by available 
guns, most early investigations of 
external ballistics were carried out at 
terminal velocities below 6000 ft/sec. 
In this range, various reliable methods 
for velocity measurements were available, 
the choice dictated only by factors such 
as the availability of apparatus, physical 
A contribution submitted on November 20, 1958, 
by D. A. Hall, Ballistics Branch, Mechanics 
Div., U.S. Naval Research Laboratory, Washing- 
ton 25, D.C. 


layout of the range, and the accuracy 
desired. 

For one reason or another, most of 
the schemes for measuring velocities 
below 6000 ft/sec have either limited 
or no utility in hypervelocity research 
programs where projectile speeds may 
exceed 15,000 ft/sec. The _ ballistic 
pendulum, for instance, has long been 
considered a_ standard for projectile 
velocity measurements, but it has one 
“expensive” feature which virtually 
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eliminates its utility in hypervelocity 
measurements. To achieve a low natural 
frequency and low friction, the ballistic 
pendulum requires a relatively long 
suspension. But long suspensions occupy 
space, and space is very costly to provide 
in the low-pressure chambers required 
for high-velocity projectile experiments. 

Since hypervelocity experiments must 
be carried out at reduced pressures, the 
use of conductive screens and electronic 
timers at first appeared quite attractive. 
Exhaustive trials with various screens, 
pulse-forming circuits, and counters, 
however, left much to be desired. 
Apparently, ionization attending the 
projectile passage tends to maintain 
conduction after the projectile has 
broken the screen. The result is un- 
certainty as to the instant of breakage 
and the nature of the material which 
breaks the screen. 

Because of these and other difficulties 
encountered with conventional tech- 
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Fig. 1A. Schematic of three-port velocity-measuring system arranged for 12-in. evacuated tube. 
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Fig. 1B. Detail of the system-focusing 
the image. 


niques, recourse to a_ photographic 
method for hypervelocity measurements 
seemed justified. A system devised at 
NRL appears to be the most satisfactory 
means of attaining accurate velocity 
measurements and is now used exclu- 
sively in our ballistic studies. All com- 
ponents can be easily obtained com- 
mercially at a minimum of cost. The 
system has been applied at base lengths 
of 25, 28, and 120 in., and with various 
models of the NRL hypervelocity gun. 
In each case the results have been 
equally satisfactory. 

The first experiments, to test the 
feasibility of a photographic method, 
were conducted with a hypervelocity, 
light-gas (helium) gun, designed by 
Clark and Boltz of thi Laboratory. 
In these experiments a Fastax framing 
camera was used to record the projectile 
velocity in free flight in an open range. 
Air friction made the projectile self- 
luminous to a degree which permitted 
photography at 16,000 frames per 
second without additional illumination. 
The obvious clarity of the recorded 
velocity was indeed impressive and led 
to further studies in low-pressure cham- 
bers. 

Attainment of similar results in an 
evacuated range poses several problems 
not present in an open range. Small- 
spaced windows in a closed tube permit 
only a glimpse of the projectile, and the 
chance that an open frame would occur 
simultaneously with emergence of the 
projectile at a window could not be 
assumed, Furthermore, the projectile 
is no longer self-luminous at reduced 
atmosphere, so that external illumination 
is required. 

A satisfactory solution to the problems 
of closed-range photography has resulted 
from a judicious combination of simple 
optical components and a Fastax camera 
with the framing prism removed for 
use as a film conveyor. Such a system, 
with three viewing ports on a 12-in. 
tubular range, is illustrated in Fig. 
1A. A narrow vertical slit on each port is 
viewed by the camera through suitable 


15800 fps with 3.) 


Fig. 2. Typical velocity records: Above—negligible foreshortening, two-port system 
with 25-in. base length and 0.22-in.-diameter projectile traveling at 14,690 ft/sec. 
Below—considerable foreshortening, three-port system with 120-in. base length 
and 0.50-in.-diameter projectile traveling at 15,800 ft/sec. (Note that foreshortening 
of the silhouettes has not affected the velocity record.) 
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Fig. 3. Typical velocity record and enlarged projectile silhouettes. Since film is swept 
downward, images appear in reversed order, i.e., first port to right. 
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HYPER VELOCITY <_ 


mirrors. A collimated light beam* As the projectile enters the light beam, 
is projected onto the opposite side of the it casts its shadow onto the slit, thereby 
slit through an opposite port window. blanking light from a height equal to 
age a its instant lateral dimension. A reduced 
*It should be noted that the “collimated beam” image of the slit, as blocked by the 


is not truly parallel. It converges slightly toward projectile shadow. is focused across a 
the slit and thence to a point at the camera lens, 


by which means greater image intensity is ob- fast-moving 16mm film (Fig. 1B). 
tained. As the projectile proceeds past the slit, 
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the film is moved past the slit image in 
the camera, thereby wiping on a profile 
of the projectile. 

If the film speed can be matched to 
the projectile speed divided by the 
image-reduction factor, an undistorted 
profile of the projectile is obtained; 
otherwise, longitudinal distortion will 
result. Maximum film speed i: timed to 
coincide with the projectile shot by use 
of the frame counting-synchronizer pre- 
viously developed at NRL (See Rept. 
NRL Progress abridged on pp.151and152. 
When the camera is operated at max- 
imum voltage rating, film speeds of 
about 200 ft/sec are avalable. At a 
projectile velocity of 10,000 ft/sec an 
optical reduction of 50 would be required 
to avoid distortion of the profile. Even 
at projectile speeds two or three times 
this value, the profile would still be 
recognizable and could be _ readily 
decompressed to allow determination of 
projectile shape and yaw. Examples of 
shadowgraphs obtained both with and 
without foreshortening are shown in 
Fig. 2. 

Velocity is measured by converting 
the displacement between the images 
appearing on the film into time intervals, 
which, of course, gives the time required 
for the projectile to pass from one slit 
to another on the range. Film speed is 
measured from 1000-cycle/sec timing 
marks exposed on the film by means of a 
flashing strobe light. With a 10-ft base 
length between slits and a film speed of 
200 ft/sec, it is estimated that velocity 
can be determined within an error or 
no more than 0.5% and _ probably 
within less than 0.1%. A_ typical 
velocity record and enlarged projectile 
silhouettes are shown in Fig. 3. The 
appearance of a streaming corner wake 
at the center-port shadowgraph is an 
interesting detail which nonphoto- 


Fig. 4. Diagram of image 
rotator, vertical to horizontal. t 


graphic methods would be incapable 
of recording. 

In high-speed operation, the Fastax 
camera should be operated in upright 
position, with its film motion vertically 
downward. But the slits which must be 
projected horizontally onto the film 
are vertically disposed. The necessary 
90° rotation of slit images is accomplished 
with the three-mirror assembly shown 
in Fig. 4. 

The addition of a third viewing port 
increases the certainty of obtaining a 
useful velocity record and opens up the 
pessibility of determining air drag. 
But with three ports the camera lens 
is closer to the central slit than to the 
end slits, and the paths’ lengths are 
unequal. In order for the camera to 
focus on all three slits, the path to the 
central slit must be lengthened with a 
four-mirror path extender (Fig. 1A). 

Resolution of the projectile profile 
in the direction of motion will improve as 
the slit opening is narrowed. Reduction 
of slit width, however, reduces the 
exposure level on the film. Optimum 


design thus requires a_ discriminate 
compromise between sacrifice of exposure 
level and longitudinal resolution. In 
the present system, ample exposure of 
Eastman Tri-X Panchromatic Negative 
Film, Type 7233, through a slit 0.012- 
in. wide is obtained with 1000-w pro- 
jection lamps collimated by 6-in. con- 
densing lenses of 9-in. focal length. 
With an optical reduction factor of 
50 and film speed of 200 ft/sec, exposure 
duration is only 0.1 psec. 

Because of the limitation in resolution 
imposed by film grain size and optical 
resolving power, a larger image size 
would be desirable. It must be re- 
membered, however, that the optical 
reduction factor governs only the lateral 
scales of the images; the longitudinal 
scale is simply the ratio of projectile 
speed to film speed. Thus there is 
nothing to be gained by reduction factors 
smaller than that required for equal 
lateral and longitudinal scale factors. 
Furthermore, the unexposed portions of 
film width could be utilized for other 
views of the projectile. 


Synchronization of a High-Speed Prism Camera 


by Frame-Counting Technique 


a OF motion-picture cam- 
eras capable of framing rates as high as 
17/msec has made possible the scientific 
and technical investigations of transient 
phenomena of less than one-millisecond 
duration. Synchronization of such phe- 
nomena with the very high framing speed 
now possible is not easily accomplished 
with conventional timing apparatus, 


This is an abridgment of a Naval Research 
Laboratory Progress Report of September 1957 
by D. A. Hall and S. O. Bailey, Ballistics Branch, 
Mechanics Division, U.S. Naval Research 
Laboratory, Washington 25, D.C. 


however, because of the uncertainty 
inherent in camera speed characteristics. 
An improved system has been developed 
at the Naval Research Laboratory in 
which the picture frames are counted 
electronically, and the event to be 
photographed is triggered after a preset 
count has been reached, independent 
of the time required to reach a given 
point on the length of film. Precise 
location of the desired data with respect 
to the film length often eliminates the 
necessity of processing an entire 100-ft 
roll of film, thus greatly expediting the 


ABRIDGMENT 


By D. A. HALL 
and S. O. BAILEY 


completion of records. All components 
in this system are commercially available 
at a total cost comparable with con- 
ventional timing apparatus. 


System Components 


Components of the system include a 
variable-reluctance probe, preamplifier, 
electronic counters, and relays for power- 
control (Fig. 1). 

Probe: The probe consists of a coil 
wound on a permanently magnetized 
core which is pointed on one end. 
The pointed end of the core is placed 
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Fig. 1. Diagram of components assembly in the synchronization system. 


in registry with the steel teeth of a film- 
driving sprocket (Fig. 2). As each tooth 
on the wheel passes the end of the probe, 
the magnetic flux through the coil is 
rapidly changed and a voltage impulse 
is obtained from the coil. These voltage 
pulses are amplified, then fed to a dual 
preset counter. 

Preamplifier: ‘The output voltage gen- 
erated in the probe will increase with 
framing rate. With the voltage sensi- 
tivity available with the present dual 
preset counter, counting will commence 
at a framing speed of about 800/sec 
(8-mm frame height). When the high- 
speed prism camera is operated at a 
peak framing rate above 8000/sec, 
only about 24 ft of film will pass before 
counting begins. For many purposes, 
this lag in the beginning of the count 
will be tolerable and no preamplifier 
will be required. 

If the camera is to be used at lower 
framing rates, it will be necessary to 
provide additional pulse amplification. 
A single stage of amplification, with a 
voltage gain of 10 at all frequencies 
between 70 and 10,000 cycles per second, 
is sufficient. 

Counters: Counters for the present 
application are of a type capable of 
actuating a relay after a predetermined 
count has been reached. Since a 100-ft 
roll of 16mm film has about 4000 
perforations, a total count of 4000 is 
required. The counter purchased by 
NRL for this purpose (Berkeley Model 
5445A) can count 100,000 a limit 
well in excess of the requirement be- 
cause of intended adaptation to other 
laboratory tasks. For use with the high- 


speed camera, fast-acting relays were 
installed at the factory. 

Power-Control Relays: A heavy-duty, 
mercury relay (M-R) is used to connect 
power to the driving motors in the 
camera (Fig. 1). The Fastax Camera 
Model WF1 draws a current of 11 amps 
during operation of 280 v. The contacts 
in the fast-acting relays supplied with 
the counter are rated at only 5 amp. 
Supplementary relays R-1 and R-2 
are employed to obtain the additional 
current-carrying capacity. Relay R-1 
is for controlling the event (such as the 
firing of a gun) and is used with the 
contacts normally open. When the 
first ‘“‘preset’’ count is reached, the 
counter relay closes, energizing R-1 
through which current for the event is 
carried. The event-controlling relay 
may be pulsed or closed and held closed, 
depending upon the requirements of 
the event. This option is selected by 
appropriate controls provided on the 
counter. Relay R-2, normally closed, 
is provided to cut off the camera motors 
when the second preset count is reached. 
Relay controls are set in the hold position 
for the camera cutoff function. 

System Operation: Operation of the 
system begins when the manual switch 
is closed by the operator. This switch 
connects power to the “timer switch” 
and activates the heavy-duty, mercury 
relay (M-R). After a number of pulses 
equivalent to a desired position on the 
film have been counted, the first fast- 
acting relay (R-1) operates to initiate 
the event. The event is then photo- 
graphed. After an additional count 
corresponding to arrival of the end of 
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Fig. 2. Diagram of the mounting for probe 
in relation to driving sprocket. 


film, the second relay (R-2) turns off 
the power supplied to the camera. 

Use of this system requires a knowledge 
of the inherent delay between the 
initiation of an event and the stage of 
development afterward, at which it 
should be photographed. In trial runs, 
the event can be triggered well back from 
the end of the film so that the delay 
can be measured directly from the 
record. This delay, reckoned in terms of 
the corresponding number of frames at 
the highest framing speed, can then be 
set in the counter. 

With this system, short lengths of 
16mm film can be readily processed in 
the field without the elaborate facilities 
needed to handle a whole roll. Precise 
positioning of the record further allows 
economy in the use of film, as the un- 
exposed portion can be re-used. Splicing 
a short piece of sensitive film (say 10 ft) 
onto a long unsensitized leader (90 ft) 
is suggested as another possibility for 
reducing film costs, provided that a 
suitably strong junction can be effected. 
The leader, by its location in the slower 
moving part of the film, should suffer 
little damage by its passage through the 
camera and thus should be re-usable. 

Accurate setting of the position at 
which power cutoff is effected has 
materially reduced the damage to the 
end of the film roll by whipping action. 
By the avoidance of overspeeding once 
the end of the roll is reached, the life 
expectancy of the high-speed rotating 
parts should materially increase. 


The authors are grateful to their 
associates in the Mechanics Division and 
particularly to J. A. Kies and J. M. 
Krafft for helpful discussions and en- 
couragement in this development. 
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Photographic Instrumentation 
in Field Test Operations 


Many problems are encountered in the use of instrumentation photography under 
field conditions. These problems include damage to equipment caused by tem- 
perature changes, humidity, depredations of animals and insects, and other 
enviroamental problems. Methods of meeting such problems and protecting 


cameras and equipment are discussed. 


instrumentation is be- 
coming increasingly important as a tool 
of scientific research for the furtherance 
of industrial and governmental programs. 
(The art of photography encompasses 
the science of measurement and becomes 
a tool for the scientist or engineer to use 
for the determination of precise bits of 
information.) With increased reliance 
on photographic instrumentation there 
is also an increase in the number and 
kind of problems involved in its use, 
especially under field conditions. 


Environmental Problems 

Problems directly connected with 
environmental conditions may require, 
for their solution, activities ranging 
from swamp-filling and land-clearing to 
mixing insecticides to control the insects 
so destructive to equipment. In certain 
projects the necessity for large unob- 
structed areas requires the type of ter- 
rain which tends to make camera cover- 
age difficult. Clearing land for camera 
pads creates engineering problems. It 
frequently happens that special roads 
must be cut through the wilderness so 
that equipment can be brought through. 


Presented on October 24, 1958, at the Society’s 
Convention in Detroit by Lincoln L. Endelman, 
Convair-Astronautics, Cocoa Beach, Fla. 

(This paper was first received on September 29, 
1958, and in final form on March 5, 1959.) 


Elevated platforms or mounds must be 
constructed for the cameras; swamps 
must be filled so that a camera can be 
mounted far enough away to cover the 
entire scene. A special power line may 
be needed to carry the voltages necessary 
to run the cameras. If it is not feasible 
to run such a line, battery power or 
portable generators must be provided. 

Field tests, especially for military 
agencies, are usually conducted in long 
stretches of uninhabited open country 
and in desolate areas. Usually, too, few 
facilities, other than those provided by the 
agency conducting the program, are 
available. 

Dirt is more than a minor hazard. 
Dust and dirt jam close tolerances of 
high-speed cameras. To protect the cam- 
eras, special precautions are taken, such 
as covering them with plastic covers and 
canvas bags and paying strict attention 
to replacement of lens caps. 

Another serious problem is that of 
moisture. Not only do rain, snow and 
fog delay operations, but also excessive 
humidity requires special protection of 
equipment to prevent rust. Animals and 
insects also create serious problems in 
field operations. Rats and wild animals 
may chew through insulation and break 
lines. Relays which are used to start 
cameras often provide convenient nest- 
ing places for little rodents. But, annoying 


By LINCOLN L. ENDELMAN 


as the animals can be, it is the insects 
that are the real marauders. Swarms 
of gnats appearing between the lens and 
the subject, gears jammed because in- 
sects have crawled into small holes in 
the camera these along with the 
personal discomfort inflicted on the 
cameraman by hordes of bloodthirsty 
mosquitoes — make any workable 
method of insect control of immediate 
importance. 

Special attention must, of course, be 
paid to storage problems. Refrigerating 
facilities must be provided especially 
for high-speed film, infrared and other 
films especially sensitive to heat and 
humidity. 

In the actual taking of photographs, 
the lighting is often far from ideal. 
Early morning haze or smoke may cause 
bad color balance. Heat waves shimmer- 
ing in front of telescopic lenses may cause 
distortion. Late afternoon sun and the 
long shadows from forested areas make 
it necessary to use the widest possible 
lens apertures. Reflectors are necessary 
to provide illumination in dark shadow, 
and camera speed must be slower to 
compensate for poor light conditions. 

Lighting conditions frequently dictate 
the use of black-and-white film. Black- 
and-white 16mm can usually be processed 
with small portable tanks, but 35mm or 
color film must be sent to a processing 
laboratory which often involves long 
delays and security problems. 

In studies involving explosives, the 
cameras must have special protection 
(Figs. 1A and 1B). They may be enclosed 
in boxes made out of }-in. boiler plate 
with 1-in. thick quartz windows or 
bulletproof glass to prevent shrapnel 


Figs. 1A and 1B. Protective boxes for Milliken Cameras installed on top of ATLAS launching stand flame deflector. In Fig. 1B box 


is removed to show camera. 
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Figs. 2A and 2B. Protective boxes for Milliken and TN-9 gun cameras. Hanging from 
launcher is TN-9 gun camera box made of }-in. boiler plate with 1-in. thick bullet- 
proof glass protecting lens. Figure 2B shows damage after missile launching. 


Fig. 3. ATLAS complex camera pad with remotely controlled TV camera and protec- 
tive sandbag enclosure. 


from damaging the camera (Figs. 2A and 
2B), and they may also need to be pro- 
tected from concussion and falling rock 
by blast walls and sandbagged enclosures. 

Remote control equipment (Fig. 3) 
is a necessity for many types of both 
military and industrial research. Cam- 
eras are started and stopped by the use 


of microswitches and relays hooked into 
sequential timers, or event-actuated 
controls. A special wiring circuit is used 
to provide timing marks, which correlate 
with a series of test occurrences, and also 
to correlate cameras with one another. 
At times, radio-actuated pickups start 
the cameras. Some elaborate _installa- 
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tions contain remote control equipment 
to pan and tilt and change focus on 
zoom-type lenses. 

The uncertainty associated with most 
field tests makes the short running time 
of high-speed cameras a serious handicap. 
A safety factor is added by the use of 
multiple-camera installations. 

In many tests it is necessary to use 
telescopic lenses or wide-angle lenses 
to photograph the varied subjects. 
Special lenses with fiducial marking, or 
extremely wide angles and long focal 
lengths, are often needed to provide 
details of the complete path of action. 


Equipment and Personnel 


Increasing importance of photographic 
instrumentation has created require- 
ments for new equipment and for mod- 
ification of existing equipment. The 
demand for both equipment and trained 
personnel has outrun the supply. Train- 
ing programs for engineers and _ tech- 
nicians are all too few. Repair and 
maintenance of equipment also present 
problems because of scarcity of the 
required precision equipment. All of 
these handicaps combined with the 
special problems incident to field tests 
present a challenge. Solutions to these 
diverse problems, some of which will 
depend upon the ingenuity of tech- 
nicians in the field, and others upon the 
vision of those responsible for training 
programs, will certainly be found. It 
can be predicted that new equipment 
will be invented or developed to keep 
pace with growing demands. 


Discussion 


Samuel E. Blackwell (Chrysler Corp., Missile 
Div.): | wonder if you normally use 70mm or 
35mm for your camera, or do you use a com- 
bination? 

Mr. Endelman: We use 16, 35 and 70. The 
IGORs and ROTIs use 70; the IGOR can use 35. 
Our other instrumentation cameras consist of 16- 
35mm Fastaxes, 70mm Hulchers, Flight Research 
and Photosonic cameras and, as I said, the 
CZR which uses 54-in. aerial film. 

Mr. Blackwell: Do you use color as well as 
black-and-white in the different camera setups, 
the same combinations? 

Mr. Endelman: We use a combination — we 
attempt to use as much color as possible. If the 
operation is a night operation, of course, we're 
forced to use more black-and-white, but normally 
we attempt to use color. 

Mr. Blackwell: Thank you. 
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Society of 
Motion Picture 
and Television 

Engineers 


The Fontainebleau from the garden 


85th Semiannual Convention and International Equipment Exhibit 
Exhibit Directory and Advance Papers Program 


Hotel Fontainebleau 
May 3-8, 1959 

Miami Beach, Florida 
Also, with TV, Havana, May 8 


MIAMI is more than just a vacationland. Besides the 
attractions of beach and pool, SMPTE members will find 
much to interest them. The sunny climate makes this a 
fine location for photographing; the nearby University of 
Miami at Coral Gables has an energetic and enthusiastic 
film department — and an SMPTE Student Chapter; there 
are seven T'V stations in town or nearby; and the numerous 
missile and rocket installations within the state offer plenty 
of activity for the data recording and instrumentation 
enthusiasts. 

Garden and pool area 


Outline of Program 


Sunday 
10:00-5:00 Registration 


Monday 
9:00 Registration 
10:00 High-Speed Photography and Instrumentation 
12:15 Get-Together Luncheon—Guest Speaker: 
Mitchell Wolfson 
2:00 Laboratory Practices 
7:45 Address by Major General John B. Medaris 
8:30 High-Speed Photography and Instrumentation 


Tuesday 


9:00 CONCURRENT SESSIONS 

Audio-Visual Communications 

High-Speed Photography and Instrumentation 
1:30 Equipment Papers and Demonstrations 
7:30 Projection and Cinematography 


Wednesday 


9:00 CONCURRENT SESSIONS 
Sound 
Studio Lighting and Practices 
1:30 Committee Meetings 
6:45 Cocktail Party, Banquet, Dance 


Thursday 
9:30 Multilingual Films 
1:30 Television Film Techniques 
Friday 
9:00 Television Facilities 
1:30 Television Recording 
Saturday 
Special Trip to Patrick AFB and Cape Canaveral 
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Animation Equipment Corp. Booth 22 
38 Hudson St., New Rochelle, N.Y. 


Exhibiting: OXBERRY UNISTAND—for anima- 
tion, titles, filmstrips, enlarging and copying in 
3-to-24-field range. Single-column construction 
with traveling table or compound and camera 
carriage. Available either with vertical (8-ft 
ceiling) or horizontal mount; accommodates 
16 & 35mm cameras. Full line of accessories. 


Personnel: Ed Willette, Bob Tracy. 


Bell & Howell Company Booths 28, 29 

7100 McCormick Rd., Chicago 45, Ill. 

Exhibiting: Specialized cameras and related instru- 
mentation equipment designed for missile- 


scoring programs; cameras for industrial ap- 
plications; time and motion projectors. 


Personnel: Chuck Musson, Carl Stauff. 


Equipment Papers 
and Demonstrations 


Tuesday afternoon, May 5, from 1:30 to 5:00, 
exhibitors will present the following 
equipment papers and demonstrations. 
Additional papers and demonstrations 
scheduled after this list is published 

may be given at another time, 

to be announced at the Convention. 


Animation Equipment Corp: The New Oxberry Uni- 
stand. 

Camera Equipment Co.: CECO Blimp for Maurer 
Camera. 

Eclair: Perfectone Model EP6A Magnetic Tape Re- 
corder. 

Electronic Applications, Inc.: Model 140 (West Ger- 
man) Reverberation Unit; Nagra (Swiss) Recorder; 
0815 Monitor Speaker. 

Flight Research, Inc.: AUTEX, Automatic Exposure 
Control for Instrumentation Cameras. 

Fiorman & Babb, Inc.: Portman Animation Stand; 
New F & B Effects Stand. 

Kling Photo Corp.: New Arriflex 16; New Arriflex 35; 
New Anamorphic Lenses. 

Magnasync Mfg. Co. Ltd.: New Studio Mixing Consol- 
ette. 

Paromel Electronics Corp.: Stop-Motion Projector. 

RCA Film Recording: Lightweight Portable Magnetic 
Recording System. 

$.0.S. Cinema Supply Corp.: Tel-Amatic 16/35mm 
Negative/Positive Film Cleaning Machine. 

Vicom, Inc.: Self-Contained 16mm Magnetic Re-record- 
ing Machine. 

Wollensak Optical Co.: WF4S 16mm 4000-ft Stop-Start 
Fastax Camera. 


Exhibit Directory 


Benson-Lehner Corp. Booth 38 
11930 W. Olympic Bivd., Los Angeles 64 


Exhibiting: Benson-Lehner HS-16B High Speed 
Camera; Vinten HS300 High Speed Camera; 
Vinten Pan and Tilt Head, Type III, and 
Tripod; Vinten Television Pedestal; Vinten HS- 
16 High Speed Camera; Dekko Type N Instru- 
mentation Camera. 


Personnel: Donald B. Prell, Guy H. Hearon, Howard 
(Bud) S. Weisbrod. 


Birns & Sawyer Cine Equipment, Inc. Booth27 
8910 Santa Monica Bivd., Los Angeles 46 


Exhibiting: New underwater equipment; gyropod 
gimbal tripod; stop-motion 35mm _ projector; 
barneys for Arriflex cameras, etc. 


Personnel: Jack Birns, Jack Pill. 


Camera Equipment Company Booths 20, 21 


315 West 43 St., New York 36 


Exhibiting: New CECO blimp for Maurer Camera; 
CECO programming device for time-lapse 
photography; stop-motion motors; CECO fluid- 
head tripod; vidicon tripod and dolly; CECO 
16 & 35mm professional film viewers; variable- 
speed camera motors; indoor remote pan-and- 
tilt head. 


Personnel: Burton H. Zucker, Clifford Van Praag. 


Century Lighting, Inc. Booth 34 
1477 N.E. 129 St., North Miami 61, Fla. 
521 West 43 St., New York 36 


Exhibiting: New C-Core (Silicon Controlled Recti- 
fier) Dimmer; light-weight photographic and 
studio Fresnelites, Pattern Lekolites and ac- 
cessories; data on studio lighting systems. 


Personnel: Edward F. Kook, George Gill, Rollo G. 
Williams, Bert Berend, Wib Newman, Gregory 
Salisbury, Gus Hogshead, Miguel Moenck, Jr., 
John K. Hughes. 


Société de Gérance des Etablissements 
Cinématographiques Eclair Booth 19 


12 rue Gaillon, Paris 2°, France. 

U. S. Rep.: Benjamin Berg Co., 

1410 Van Ness Ave., Hollywood 28 

Exhibiting: New synchronous recording equipment, 
consisting of Perfectone Model EP6A '/,-in. 


Magnetic Tape Recorder, coupled with a 
blimped Camerette with Pan-Cinor zoom lens. 


Personnel: Benjamin Berg. 
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Electronic Applications, Inc. Booths 32, 33 
194 Richmond Hill Ave., Stamford, Conn. 


Exhibiting: Nagra IIIB, 3-speed, transistorized 
portable, direct-driven, film-synchronized tape 
recorder (Switzerland); Studer ‘30’’ mains- 
operated, constant tape tension and direct- 
drive tape recorder (Switzerland); Model 140 
Reverberation Unit (West Germany); Model 
24B and Model 28 Studio Microphones; Model 
0815 Monitor Loudspeaker; Model 418 Wow 
and Flutter Test Set. 


Personnel: Messrs. Hoisl, Kudelski, W. Turner, H. 
Sampson, Jr., and V. J. Skee. 


Flight Research, Inc. Booth 39 
P. O. Box 1-F, Richmond 1, Va. 


Exhibiting: Photo instrumentation equipment, in- 
cluding 16, 35 and 70mm synchronized multidata 
cameras and accessories; 35mm AUTOMAX 
Data Recorder; new transistorized interval- 
ometer; AUTEX Automatic Exposure Control 
for instrumentation and documentary cameras. 


Personnel: Wm. T. Curdts, III, C. A. Gregory, Jr., 
John C. Pennock, Donald Bass. 


Florman & Babb, Inc. 
68 West 45th St., New York 36 


Exhibiting: Portman Animation Stand and com- 
plete line of accessories; Triplex Triple-Duty 
Animation, Title Stand and Product Stage; 
Ampex Recorder; miscellaneous F & B products. 


Personnel: Warren Portman, Arthur Florman, Len 
Hollander. 


Booths 46, 47 


Hollywood Film Co. Booth 4 
956 N. Seward St., Hollywood 38, Calif. 
524 West 43 St., New York 36 


Exhibiting: Heavy-duty Power Rewind; Hand Re- 
wind with Video Tape Adapter; Negative Re- 
wind Break-down Unit; Table Model Hot 
Splicer for 35, 65 and 70mm film; FSC-1 Table 
Model Combination Hot Splicer for 16, 173, 
35-32, CinemaScope and 35mm film; Elbow 
Type Combination 16 and 35mm Tightwind, 
TWC-2; 16mm Edge Numbering Machine. 


Personnel: Ben and Harry Teitelbaum, Sheldon 
Kaplan. 


Houston Fearless Corp. Booths 30, 31 
11801 W. Olympic Blvd., Los Angeles 64 


Exhibiting: 16mm Color Labmaster for processing 
Ektachrome and Anscochrome, with acces- 
sories; complete line of new plastic valves, plas- 
tic pump and other plastic fittings. 


Personnel: A. J. Kjontvedt, Paul Sparre, Lou Girola, 
Jack Jiruska. 


Kling Photo Corp. Booths 40, 41 
257 Fourth Ave., New York 10 


7303 Melrose Ave., Los Angeles 46 


Exhibiting: Arriflex 16, with automatic buckle switch, 
sprocket roller guides and motor cable lock; 
Arriflex 35, Model II BV, with variable shutter; 
Taylor Hobson Cooke Lenses for Arriflex 
Cameras; Macro-Kilar F 2.8 Lens in Arriflex 
mount; Gossen Sixticolor Color Temperature 
Meter; Arri and Arriflex accessories. 


Personnel: Dr. Robert Richter, Paul Klingenstein, 
Victor James, George Lissauer. 


Lipsner-Smith Corp. Booth 36 
100 Van Winkle Dr., Falls Church, Va. 


Exhibiting: Model CF-2 Ultrasonic Film Cleaning 
Machine—cleaning film by means of ultrasonic 
cavitation in a bath of safety solvent, with rapid 
drying device, 3000-ft capacity. 


Personnel: LeRoy Bartels, J. S. Lipsner, M. A. Lips- 
ner, D. Pearl, Ely Smith, E. Werner. 


Magnasync ManufacturingCo.Ltd. Booths 42,43 
5546 Satsuma Ave., North Hollywood, Calif. 


Exhibiting: Consoles; dubbing and recording equip- 
ment; electrical interlock; equalizers in a typi- 
cal system plan for sound stage; mobile ‘‘Safari”’ 
sound truck system; new semi-professional re- 


corder. 

Personnel: D. J. White, W. H. Stutz, Howard Auch- 
stetter. 

D. B. Milliken Co. Booth 37 


131 N. Fifth Ave., Arcadia, Calif. 


Exhibiting: 16mm High-Speed Cameras, speeds 
from pulse to 400 pictures per second; inter- 
mittent movement with registration pin: DBM 
3—100 ft, DBM 4—200 ft, DBM 5—400 ft, 
DBM 6—Scoring Camera, N-11—Underwater 
Bell. 


Personnel: T. H. Truesdell, R. S. Guild. 


Moviola Manufacturing Co. Booth 8 
1451 Gordon St., Hollywood 28, Calif. 


Exhibiting: Moviola Crab Dolly; 16mm Sound and 
Picture Editing Machine; Rewinders; Sound 
Readers; Synchronizers. 


Personnel: Mark Serrurier, Mrs. Mark Serrurier. 


Paromel Electronics Corp. Booth 18 
3956 W. Belmont Ave., Chicago 18, III. 


Exhibiting: 35mm Stop-Motion Projector; Special 
Studio Model 35mm Projector. 

Personnel: M. D. Shoberg, M. R. Shoberg, H. M. 
Fisher. 
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Precision Laboratories Booth 25 


1037 Utica Ave., Brooklyn 3, N. Y. 

Exhibiting: Precision Sound Readers for editing opti- 
cal or magnetic soundtracks; synchronizers; mag- 
netic attachments for synchronizers; film slitters; 
editing devices for picture and sound. 


Personnel: Irwin R. Sheldon. 


RCA Film Recording Booth 6 

411 Fifth Ave., New York 16 

1016 N. Sycamore Ave., Hollywood 38 

Exhibiting: New MI 10004 Dialog Microphone; new 
lightweight portable magnetic recording system; 
dual magnetic dubbing unit; magnetic bulk 
eraser. 


Personnel: Everett Miller, Jack Leahy. 


Ro-Nan Plastic & Manufacturing Co. Booths1,2 
6161 Cedros Ave., Van Nuys, Calif. 


Exhibiting: 16mm Continuous Color Developing 
Machine for Ektachrome (7255), Anscochrome 
and Eastman color films; soundtrack applicator; 
silver recovery units; 8/16mm slitter; Ott Levitt 
type squeegee. 


Personnel: Cec L. Sly, J. Carl Treise, Sidney Walker. 


$.0.S. Cinema Supply Corp. Booth 26 


602 West 52 St., New York 19 
6331 Hollywood Blivd., Hollywood 28 


Exhibiting: Tel-Amatic 16/35mm Negative / Positive 
Film Cleaning Machine; Tel-Anima Sound- 
striper Magnetic Striping Machine for 8/16mm 
Film; Tel-Animastand with Electronic Zoom; 
$.0.8. Junior Tripod; Tel-Animaprint Hot 
Press; Auricon Cameras; Forney Cinetron 
Power-Packaged Lighting Systems; Moy Film 
Edge Numbering Machines, etc. 


Personnel: Dominick J. Capano, Jerome P. 
Schlesinger. 


Studio Supply Co. Booth 35 


711 S. Victory Bivd., Burbank, Calif. 


Exhibiting: Hallen transistorized portable magnetic 
film recorder; Sony and Neumann /Telefunken 
microphones; UltrAudio CustoMixer portable 
mixer amplifiers; StudioSound equalizers and 
filters, pads and networks; knobs, patch cords, 
jacks, connectors, switches, etc. 


Personnel: Oliver Berliner, Kitty Kennedy. 


Time Automated Mfg. Co., Inc. Booth 44 


1760 Winfield St., Rahway, N. J. 
Exhibiting: Semi-portable, clutch-driven, 800-lb, 
16mm black-and-white and color processor, for 


Anscochrome, Ektachrome, Kodachrome or 
Kodacolor. 


Personnel: George Vaughn, Nick Djadjich. 


Unicorn Engineering Corp. Booth 3 


1040 N. McCadden Place, Hollywood 38 


Exhibiting: High-speed solvent film cleaning and re- 
winding machine; powered film rewind; ‘“‘Robot”’ 
automatic light changer; film tape splicer; high- 
speed air-vacuum film cleaning and rewinding 
machine. 


Personnel: Louis Behrmann, Carl Hunt, Ben Teitel- 
baum, Harry Teitelbaum, Sheldon Kaplan. 


Vicom, Inc. Booth 14 


70 Aberthaw Rd., Rochester 10, N. Y. 

Exhibiting: Self-contained 16mm magnetic recording 
machine; high-speed television lenses; photo- 
graphic resolution test reticles. 


Personnel: Fred E. Aufhauser, John P. Seabourne. 


Wollensak Optical Co. Booth 45 


850 Hudson Ave., Rochester 21, N. Y. 


Exhibiting: Fastax-Fastair High-Speed Cameras and 
professional lenses, including the new WF-4S 
and WF-3T Fastax Cameras; 70mm _ Pro-70 
Lenses; new WF-8A 35mm full frame Fastax 
Camera. 


Personnel: Fred M. Emens, Richard R. Youso, 
Norman Kuegler. 


Zoomar, Inc. Booth 13 
Glen Cove, Long Island, N. Y. 
1586 Crossroads of the World on Sunset Bivd., 


Hollywood 28 


Exhibiting: Automatic exposure control for long- 
range telephoto lenses, also adaptable to tracking 
instruments and phototheodolites; optics for 
television, for use with image orthicon or vidi- 
con; industrial television lenses, remote control. 


Personnel: Walter Steuer. 
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Advance Program 


a program is as complete and accurate as possible at press time—but there may be errors 
and there probably will be some changes for the Final Program. If attendance at a session is now being 
planned for only a specific paper or two, members are advised to inquire during the week before the Con- 
vention by telephoning to SMPTE Headquarters in New York (LOngacre 5-0172) or to Gar Misener, 
Program Chairman, c/o Capital Film Laboratories, Washington, D.C. (LAwrence 6-4634), or to Herbert 
Farmer, Regional Papers Chairman, Los Angeles (RIchmond 8-2311, Exts. 328, 269, 200). 


SUNDAY—MAY 3 


10:00-5:00 Registration in the Fontainebleau, 
Miami Beach 


MONDAY—MAY 4 

9:00 Registration 

10:00 HIGH-SPEED PHOTOGRAPHY and 
INSTRUMENTATION 


Photographic Instrumentation in the Avro CF-105 Arrow 
LOU T. WISE, Avro Aircraft Ltd., Torunto, Canada 


The Avro CF-105 Arrow represents an advanced concept in high- 
speed, long-range, two-man interceptors. Photographic instru- 
mentation required for recording technical data related to missile 
launching and tracking, as well as general aerodynamic and 
functional investigation, is quite extensive and must function 
under extreme environmental conditions. Aerodynamic considera- 
tions at 1.5 times the speed of sound, availability of space, frame 
rates, g loads, angular coverage of lenses and lens- periscope sys- 
tems, and stop-start ability of cameras were among the problems 
involved. 


New, Compact Light Sources for High-Speed Photography 
WILLETT R. WILSON, Lamp Div., Westinghouse Electric Corp., 
Bloomfield, N. J. 

Small and especially compact incandescent light sources are 
frequently needed when recording high-speed phenomena in 
crowded spaces. Self-contained reflector lamps have been designed 
considerably smaller than previous types and with an improved 
beam pattern. They require no auxiliary equipment and types are 
available for use on aircraft voltages. 


A New Technique in Digital Film Data Recording 
I. A. SONDERBY and R. G. McPHERSON, Magnavox Research 
Laboratories, Los Angeles 

Film data recording provides a means of obtaining permanent 
records of equipment in operation, together with instantaneous re- 
cording of pertinent test information. The use of a newly developed 
Digital Recording Head suggests a number of possible applications 
in photographic reconnaissance, flight tests, engineering tests, etc. 
Additional data, such as time, flight number, temperature, and 
shaft position, may be necessary for optimum use of the pictorial 
record. 


12:15 Get-Together Luncheon 
Guest Speaker: Mitchell Wolfson, 
President, Wometco Theatres, Inc., 
Miami, Fla. 


MONDAY AFTERNOON 
2:00 LABORATORY PRACTICES 


Setting Up a Cinematographic Department and Color Labo- 
ratory in Cuba 

PABLO EPSTEIN, Telecolor, S. A., Havana, Cuba 

When Channel 12 was set up in Havana as a color TV station 
depending exclusively on film for its programming, Telecolor was 
set up as its cinematographic branch. This paper describes person- 
nel training methods and discusses operation 2nd control problems 
and their solutions. The use of Anscochrome and single-system 
sound procedures for newsreels are evaluated. 


Practical Application of Control Methods in Small Laboratory 
Operation 

F. J. QUINN, Trans-World Film Laboratories Ltd., Montreal, Que., 
Can. 


Many small laboratories have been built, particularly in Canada, 
as a result of the establishment of local TV stations. These lab- 
oratories are generally staffed by one or two experienced people 
and a number of inexperienced people. There are many useful, 
practical aids to establishing and maintaining control methods at 
low cost. 


Como Establecer y Mantener el Balance de Luz de Copia, 
Usando un Sistema de Azar Controlado, al Hacer Copias 
Aditivas en Color—(Establishing and Maintaining Printer 
Light Balance in Additive Color Printing by a System of 
Controlled Chance) 

PABLO TABERNERO, Laboratorios Alex, Buenos Aires, Argentina 


The problem treated in this paper does not refer to the process of 
timing color negatives, but to the necessity of maintaining uniform 
color quality from print to print. A definite color balance for a 
given set of printing conditions must be established. This balance 
will often depend on unknown quantities such as shifts in relative 
color sensitivity of print materials from coating to coating. General 
stability conditions of an additive printing process are mentioned. 
A system of controlled chance is defined. Essentials of the system 
proposed are enumerated and described. Some mathematical 
reasons for the selection of an adequate number and sequence of 
possible printer-light trial combinations are discussed. Economic 
considerations are discussed briefly. 


Full Automatic Loop Printing System 

MARIO CALZINI, Tecnostampa Labs, Rome, Italy 

A fully automatic loop printing system, arranged to print reel by 
reel of 35mm color and black-and-white sound films at a rate of 
about 113 ft/min has been developed. When a predetermined 
number of prints has been made from a given negative reel, the 
next reel is brought automatically into place. Printing is resumed 
after no more than the 60 seconds required for the automatic 
splicing of the two reels. Loading elevators containing picture 
negative and sound negative are automatically adjusted according 
to the length of the negative entering during both the printing and 
the replacing. 
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Atlantic Missile Range Cine Processing Laboratory 

WALLACE F. BISCHOF, Patrick Air Force Base, Fla. 

I'he laboratory has been designed and is operated to give com- 
mercial quality cine processing at the world’s largest missile testing 
center. Films processed include Anscochrome 16mm, 35mm and 
70mm; Eastman Color Negative ; and all commonly used black-and- 
white films. Many innovations in processing systems and equip- 
ment have been made for economy’s sake, without compromising 
quality; and unusual features have been designed for the local 
environment. 


Motion-Picture Processing Equipment for Guided Missile Re- 
search 

JOHN P. DELANGRE, Houston Fearless Corp., Los Angeles 
Certain design features of eleven film processors and auxiliary 
equipment recently installed at the Patrick Air Force Base Motion 
Picture Laboratory are discussed. The processors are of modular 
construction. Major changes in the processing schedule can be 
made by rearrangement of the modular tank units. The film-drive 
system, type of construction and materials selected for various 
components are described. The overall system includes a simplified 
liquid-level control system with a siphon break and chemical 
system, located on a separate floor, for preparation and handling 
of processing solutions. 


An Automatic Hot Splicer 

JOHN NEWELL, Western Cine Service Inc., Denver, Colo. 

A motion-picture film splicer, incorporating a power-driven rotary 
knife to accomplish film scraping has been developed. The motor 


and heating element have the same 115-v source. Construction 
of the device and its applications are described. 


MONDAY EVENING 


7:45 Address by Major General 
John B. Medaris, Com- 
manding General, U. S. 
Army Ordnance Missile 
Command, Huntsville, Ala. 


8:30 HIGH-SPEED PHOTOGRAPHY and 
INSTRUMENTATION 


Photography of Simulated Atmospheric Re-entry Tests of 
Missile Nose Cones 


B. H. MOLLBERG, Missile Div., Chrysler Corp., Detroit 


The re-entry problem encountered by a ballistic missile nose cone 
is introduced. The test facility and procedures used to design, 
develop and qualify the tactical body of the Redstone Missile are 
described. Full-size missile structures are tested at ambient and 
elevated temperatures, Photographic procedures are discussed, 
with emphasis on such problems as photographing subjects of 
comparable brightness to that of the sun, controlling batteries of 
15 to 25 motion-picture and rapid-sequence cameras, mounting 
them in a limited space and protecting them from extremely high 
temperatures. Included in the presentation is a film showing re- 
entry runs and slides illustrating the test specimen, furnace and 
camera-mounting techniques. 


A Photogrammetric Triangulation System 


ALFRED K. SCHIEFNER, Instrument Corp. of Florida, Melbourne 
Fla. 


A brief description of a photogrammetric triangulation system is 
presented, with emphasis on the philosophy of application. The 
problem of maintaining accurate trajectory surveys while expand- 
ing the system for global use and, in addition, increasing the 
system’s flexibility and mobility, is set forth, along with the solution 
thereof. Global “shutter sychronization” is described in terms of 
accuracy, reliability and economy. 
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New Observations of Explosive Phenomena by Submicro- 
second Color Photography 
MORTON SULTANOFF, Ballistic Research Labs., Aberdeen Proving 
Ground, Md. 
The use of color photography at submicrosecond exposure times 
has been accomplished by use of recently developed cameras, 
emulsions and lighting techniques. The study of explosives has 
been extended to include heretofore unobserved phenomena by 
use of the Beckman & Whitley 25-frame re-imaging camera operat- 
ing at exposure times of 0.12 usec. Super Anscochrome film, force- 
developed for both maximum exposure index and restoration of 
color balance, exposed to the direct light of the explosion and the 
reflected light of argon-filled explosive flashlamps, produced un- 
expected fidelity of color, and revealed events not previously re- 
corded with black-and-white films. An animation, produced and 
played back as a moving-picture sequence which will be shown as 
part of this paper, reveals and clarifies the motion of these newly 
recorded phenomena. 


TUESDAY MORNING—MAY 5 
CONCURRENT SESSIONS 


9:00 AUDIO-VISUAL COMMUNICATIONS 


A Comparison of Learning Resulting from Motion-Picture 
Projector and from Closed-Circuit TV Presentations 
J. F. McGRANE, American Machine and Fdry. Co., Alexandria, Va.; 
and MORTON L. BARON, Signal Equipment Support Agency, 
Fort Monmouth, N.J. 
In an attempt to standardize Military Service requirements for 
motion-picture projector noise levels, training films at various 
projector noise levels were shown to students. The same films were 
also shown over a closed-circuit TV system to equivalent groups. 
A comparison of the results obtained with respect to “learning” is 
presented. Tests were made before and after each presentation. It is 
shown that the projector is the superior training device, provided 
low noise levels are maintained. 


Closed-Circuit Television in School and Community: The 
Chelsea Experiment 


LAWRENCE CRESHKOFF, Chelsea Closed-Circuit 
Project, New York 


Television 


Industrial vidicon cameras, master antenna distribution system 
and standard home receivers are used in a community TV station 
which links an elementary school, settlement house, city health 
center and public housing project in New York City. The instruc- 
tional programs are handled by two men: the technician, who 
presets cameras and lights and controls video-audio; and the 
teacher, who operates four cameras and has charge of his own 
props during telecast. 


Implications of the Continental Classroom for Open-Circuit 
Television Teaching 


EDWIN P. ADKINS, AACTE National Coordinator, “% National 
Broadcasting Corp., New York 


Audio-Visual Communications in Missile Training 


COL. H. 8S. NEWHALL, Commandant U. S. Army Ordnance Advance 
Guided Missile School, Redstone Arsenal, Ala 


Professional Motion-Picture Training, Liberal Education and 
the Communication Arts Curriculum 

A. NICHOLAS VARDAG, College of Communication Arts, Michigan 
State Univ., East Lansing, Mich. 


For at least half a century educators have been plagued by the 
dilemma of undergraduate choice between liberal education and 
professional training. A clear-cut discussion differentiating the 
aims of scholarship and of practical training has been needed as well 
as a concept that would identify common values and merge certain 
areas of both kinds of education. This paper examines motion- 
picture training and its potential for meeting both liberal arts and 
the professional training objectives of the university. 
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CONCURRENT SESSION 


9:00 HIGH-SPEED PHOTOGRAPHY and 
INSTRUMENTATION 


A Silent 16mm Projector for Military Use 


A. E. NUPNAU and EDWIN L. SMITH, Bell & Howell Co., 
Chicago 


A silent 16mm motion-picture projector has been developed for 
the Air Force in accordance with Military Specification MIL- 
P-4523. The projector is used for viewing and assessing film ex- 
posed in 16mm gun cameras. Features include local and remote 
control of 360° rotation of projected image, focusing, framing, 
forward and reverse, and single-frame projection. Film speeds 
are variable from 14 to 32 frames/sec. 


Automatically Synchronized Pulse and Cine Instrumentation 
Cameras 

C. A. GREGORY, Jr., Flight Research, Inc., Richmond, Va. 
Accurate sychronization of time of exposure among a group of 
cameras can often greatly simplify the reduction of data. Described 
are two methods of achieving sychronization: one is accurate to 
one millisecond and available for both pulse and cine operation 
in 16mm and 35mm cameras; the other, accurate to about 100 
microseconds and available for high-speed cine operation in a 
full-frame 70mm camera and adaptable to other camera systems. 


Automatic Real Time Flight Determination 
EARLE B. BROWN, Farrand Oftical Co., New York 


Methods currently used for the reduction of tracking data are 
extremely costly. Recent developments attack parts of this problem. 
An automatic real time theodolite can be built at the present 
state of the art, with three specific techniques: electronic angular 
measurement, analog-to-digital conversion, and measurement of 
focal-plane tracking error. The methods have been developed to 
permit building a ‘“Super-Theodolite’”’ to provide automatic 
real-time data at accuracies as high, or higher, than can now be 
achieved. For short ranges, ranging capability can be added to 
obtain complete trajectory data from a single station. The tech- 
niques available for this application are described and illustrated. 


Production Planning for Contractual Film Progress Reports 
WILLIAM F. ROMEIKE, Martin-Baltimore, Baltimore, Md. 
Filmed classified progress reports have become increasingly 
important as a medium of information and communication. The 
purpose of these reports differs from that of the usual nontheatrical 
production but the production of films for natural defense projects 
has often been approached in a conventional manner. Unconven- 
tional but practical solutions are suggested for the daily problems 
in scheduling, personnel assignment, budgeting and coordination 
with the military at test centers. 


TUESDAY AFTERNOON 


1:30 EQUIPMENT PAPERS and 
DEMONSTRATIONS 


(See the Directory of Equipment Exhibits on 
earlier pages.) 


TUESDAY EVENING 
7:30 PROJECTION 


Horizon Sag Compensation for Projection on Wide Screens 
JOHN D. HAYES, Bausch & Lomb Optical Co., Rochester, N.Y. 
The combination of the curved screen used by several motion- 
picture processes, the high angle of projection of many theaters 
and the low angle of view from the auditorium of these theaters to 
the screen causes a phenomenon termed “horizon sag.’”’ This paper 
describes an optical projection system designed to eliminate, or 
significantly reduce, the horizon sag as observed on the screen 
from the auditorium of the theater. 


Optical Characteristics of Rear Projection 

JOHN F. DREYER, Polacoat Inc., Blue Ash, Ohio 

Rear-projection screens of low reflection reduce the effects of 
light on the screen and allow increase in the ambient light. Gonio- 
photometric curves and setup of screen are given. Distribution, 
gain, reflection and resolution are discussed as factors. The physio- 
logical effects of increased ambient light are considered. The 
brightness of the picture should at least equal the level of the 
surrounding light to which the eye is adapted. 


The Standardized 16mm JAN Projector 

GEORGE W. REUTELL, Bell & Howell Co., Chicago 

The 16mm Sound Projector was established by the Projection 
Equipment Committee under Standardization Working Group 
402-40E of F.S.C. Group 67. The transition from three different 
projectors used by the Army, Navy and Air Force to a single 
projector was accompanied by design improvements for the new 
projector. 


CINEMATOGRAPHY 


A High-Speed Color Negative Film 
MERLE L. DUNDON, Film Emulsion and Plate Mfg., Eastman 
Kodak Co., Rochester, N.Y. 

The new 35mm camera film, Eastman Color Negative Film, Type 
5250, has been designed to replace Type 5248. The new film has a 
similar structure, but is twice as fast as the older film. This permits 
exposures under more difficult lighting conditions, or with greater 
depth of field or more economy in set lighting. Processing and 
printing procedures are similar to those for Type 5248. Minor 
differences in characteristics of the two films are discussed. 


Photography of Atlantic's Farthest Shores 

NEWMAN BUMSTEAD, National Geographic Society, Washington, 
DC. 

A talk-film. 


Are ASA Speed Numbers Accurate? 

JOHN ARVONIO, Photo-Magnetic Sound Studios Inc., New York 
The history of the sensitometry underlying the various film speed 
systems of the past and also the present ASA Speed Criteria are 
reviewed briefly as an introduction to a discussion of the exposure- 
time problem and its relationship to the two competing film systems, 
Weston and ASA. The mathematical treatment of this problem 
tends toward oversimplification, making it possible for important 
complex variables to be overlooked. This accounts for the readiness 
with which many investigators have pictured an ideal concept of 
the exposure problem and for the assumptions which have been 
made which, in essence, have created a false picture of the problem. 
After examination of the significant variables to be considered in 
an exact determination of photographic exposure, concrete 
proposals are offered for a modification of ASA Speed Criteria to 
reflect more fully the exposure-time problem. 


WEDNESDAY MORNING—MAY 6 


CONCURRENT SESSIONS 
9:00 SOUND 


A New Approach to Location Recording Techniques 

JACK J. CLINK, Byron Motion Pictures Inc., Washington, D.C. 

A new approach to location recording techniques which has 
special interest for the independent producer who prefers to do his 
original recording utilizes the many advantages offered in presently 
available magnetic recording channels. As a result, the sound 
service studio will receive better and more consistent material for 
a final re-record or transfer. 


Magnetic-Recording Amplitude Uniformity Measurements 
WALTER L. ANDERSON, General Kinetics, Inc., Arlington, Va. 


Experiments involving new measuring and calibrating methods 
were set up to obtain quantitative information on dropouts in 
magnetic tape recordings. Measurements of reproduced signals 
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were made on various types of tapes and tape brands; and pa- 
rameters such as mean peak amplitude and relative standard 
deviation were computed. The latter expression defining signal 
uniformity relates to signal-to-noise ratio for analog recording 
and to error rates for digital recording. Results of the experiments 
indicate that amplitude uniformity is degraded by tape use, storage 
and ordinary winding practice. 


Magnetic-Tape Damage from Causes Other Than Wear 
ROBERT P. GUTTERMAN, General Kinetics, Inc., Arlington, Va. 


Tape damage in storage and shipment, deriving from inappropri- 
ate reel design and winding practice is predicted theoretically and 
confirmed experimentally. Results apply to motion-picture films 
as well. Damage also occurs during transient tensile overload. 
Transient tensions measured in actual recorders are compared with 
tape-tensile curves obtained at corresponding rapid strain rates. 


Planning an Integrated Sound System for the 16mm Studio 
D. J. WHITE, Magnasyne Manufacturing Co., Ltd., North Hollywood 
Selecting equipment for a small facility requires as much considera- 
tion as for laying out a major studio. Integrated systems have 
important values; and pitfalls can be avoided by careful planning, 
especially with complete understanding between engineer and 
manufacturer. Emphasis is given foreign dealings where the 
language barrier inhibits communication. 


Single-Double System Recording Facilities for the Amateur 
and Semiprofessional 

W. H. STUTZ, Magnasyne Manufacturing Co., Ltd., North Hollywood 
A new concept for the recording of “‘lip-sync”’ sound by the amateur 
and semiprofessional is applied with the camera mounted on the 
miniature transistorized recorder and driven by the synchronous 
recorder motor. One channel on the split 16mm film is used for 
lip-syne and the other is used to dub in music and sound effects. 


A Battery/Sine Wave Power Supply Using Solid State 
Techniques 

D. P. GREGG, Westrex Corp., Hollywood 

A portable solid state power inverter has been designed to drive 
one or more cameras and an associated sound recording system. 
Operating silently and with high efficiency from automobile-type 
batteries, it provides up to 200 w sine wave at 50 or 60 cycles with 
adequate margin for motor starting. New approaches have been 
made to the problems of voltage regulation and frequency stabili- 
zation, and new circuit protection features are incorporated. 


A Low-Cost Transistorized Re-recording Mixer 
G. A. BROOKES and G. W. READ, Westrex Corp., Hollywood 


A compact table-mounted, six- or eight-input, single-channel, 
re-recording mixer has been designed for small studio applica- 
tions. Transistorized modular subassemblies provide each mixer 
circuit with gain control, program and midrange equalizers; 
an additional transistorized subassembly includes an overall gain 
control and test oscillator. Complete mixer console facilities have 
been incorporated. Highly reliable operation and performance 
requirements comparable to those of major studios have been 
achieved. 


A Versatile Multiple-Unit Re-recorder 
H. A. MANLEY, Westrex Corp., Hollywood 


A re-recorder has been designed for small studio use, incorporat- 
ing in one cabinet up to four magnetic reproduce units driven by a 
common motor. The units may be any combination for either 35, 
17}, 16mm or }-in. perforated film, one of which may be 
equipped for magnetic recording, and a second for optical re- 
production. Newly designed transistorized amplifiers have been 
incorporated. 


Dual Dubber 


C. E. HITTLE, Radio Corp. of America, Hollywood 

A unique arrangement of the essential components for a new dual 
magnetic reproducer is described. Such a combination leads to a 
2 to 1 reduction of plant floor space as compared to earlier eauip- 
ment of similar design. Construction features of a new dual film- 
drive mechanism used in this dual reproducer are also described. 
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CONCURRENT SESSION 
9:00 STUDIO LIGHTING and PRACTICES 


Rigging for Television Studios’ 
RALPH H. SCHNEELOCH, JR., Inter American Equipment Co. 
Inc., Miami, Fla. 


Rigging is used to handle lighting equipment, scenery, curtains, 
props, etc This paper discusses equipment suspended overhead or 
from the walls, including dead-hung systems grids, tracks, battens 
and rigging for flying. Architectural design, as it affects rigging, is 
discussed. 


Significant Developments in Studio Lighting Layouts 
ROLLO GILLESPIE WILLIAMS, Century Lighting, Inc., New York 


Important developments in preset memory systems, cross con- 
necting of control circuitry, and remote-controlled lighting units 
are effecting significant changes in electrical and lighting studio 
layouts. Variable color lighting for Chroma-Key and other studio 
purposes is considered together with the effects of dimming on the 
spectral quality of light from different sources. Required brightness 
levels for monochrome and color work are reviewed, together 
with the latest lighting methods. The control of light from xenon 
and other types of discharge lamps is discussed. 


A Multi-PAR Lamp Luminaire for Light Projection for Stage 
Lighting 

F. E. CARLSON, Large Lamp Dept., General Electric Co., Nela Park, 
Cleveland, Ohio 


The properties of the sealed-beam types of tungsten filament lamp 
are utilized in a luminaire, the characteristics of which include: 
substantially higher peak beam candlepower at narrower beam 
spreads than have been reported for tungsten filament spotlights 
of comparable wattage; oval or approximately rectangular beam 
patterns of rather precise angular dimensions by the use of re- 
fractive plates on or in front of the lamps; a step type of dimming 
control that does not alter the color temperature of the composite 
beam. These features and the methods of obtaining them are 
discussed. 


The Silicon-Controlled Rectifier Dimmer 

HERBERT R. MORE, Aliegl Bros. Universal Electric Stage Lighting 
Co., New York; and ALBERT W. MALANG, American Broad- 
casting Co., New York 

Development of this semiconductor device as a portable plug-in 

module has brought new concepts to lighting, with greatly reduced 

volume, weight and heat generated per kilowatt and without 

sacrifice of electrical characteristics. Advantages compared with 

current methods are demonstrated and these advantages are 

related to a new systems concept. The application in a new broad- 

casting center is described. 

New Horizons 

PAUL F. WITTLIG, CBS Television Network, New York 

New staging devices have been designed and technic ues developed 

to overcome limitations on creative efforts, imposed by the physical 

boundaries of studio walls and grids. Among these, VideoScene, 

an electronic camera system designed to blend live action with 

miniature settings, is described. A film produced by the author 

illustrates the use of the new equipment and techniques. 


WEDNESDAY AFTERNOON 
1:30 COMMITTEE MEETINGS 


WEDNESDAY EVENING 
6:45 COCKTAIL PARTY, BANQUET, DANCE 


THURSDAY MORNING—MAY 7 
9:30 MULTILINGUAL FILMS 


Chemical Subtitling of Positive Films 
DAVID OPOCHINSKY, Titra Film Labs Inc., New York 

From among the various systems of subtitling, chemical subtitling 
has been universally adopted for color film. Subtitling films for 
television is discussed. The Titra system consists of: preparatory 
work, galleys and stencils; protective paraffin coating; stamping; 
bleaching; and removal of the paraffin coating. 
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Cine filrm 


Gevapan 30, Type 165 is favored by experienced cameramen 

Negative films 

Duplicating films 

shooting schedule calls for both interior and exterior shots. The Sound recording films 
Positive films 

fine grain and excellent gradation give extremely good definition Reversal films 

Gevacolor films 

Magnetic film 


all over the world. This film gives uniform results, even when the 


with excellent tone rendition. The special sensitivity of this 


film also minimizes make-up and other photographic problems. 


(GEVAERT) Complete assortment of highest quality material 


GEVAERT PHOTO-PRODUCTEN N.V. MORTSEL (ANTWERP) BELGIUM 
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A Multilingual Audio-Visual System 
HOWARD M. TREMAINE, Lookout Mt. Air Force Station, 
Hollywood; JAMES W. GREEN, Magnasync Mfg. Co., Lid., 
Hollywood; and GLENN R. OSBORN, Lookout Mt. Air Force Station, 
Hollywood 

An audio-visual system has been designed with a 16mm rear- 
projection system, electrically interlocked with a 16mm magnetic 
film reproducer which carries a four-language soundtrack. A 
selector switch and headphones at each seat in the auditorium 
permit each auditor to select the desired language. 


Simultaneous Theater Reproduction of Four Languages 
LORIS M. GARDNER, Edgerton, Germeshausen & Grier Inc., 
Las Vegas, Nev. 

Presentation of the scientific films which were prepared for the 
Atoms for Peace Conference at Geneva required multilingual 
sound. In order to provide a sophisticated performance, a four- 
theater complex was planned to present each film with simultaneous 
sound in the four official languages. Planning which led to the 
selection of the method is discussed. The parameters which con- 
trolled the selection of the gear are defined and the operation of 
the theaters during the conference is described. 


International Use of Educational Films 
MIGUEL PEREYRA, Telesistema Mexicano S.A., Mexico City 


Certain questions are considered in an attempt to establish 
technical criteria for the production of educational films for 
international use. Among them: Is there a relationship between a 
thought and its image? Why do people like motion-pictures and 
television? The concept of *“The Camera Setup: An Adjective for 
the Images’ is examined. Practical suggestions for television 
programming and film production are given. The attitude of 
Spanish-speaking countries toward these problems is explained. 


THURSDAY AFTERNOON 
1:30 TELEVISION FILM TECHNIQUES 


Standardized Gray-Scale Characteristic for Vidicon Telecine 
L. J. MURCH, Canadian Broadcasting Corp., Toronto, Ont., Can. 
The need for standardizing the gray-scale characteristic of a 
telecine chain is discussed. Factors which influence this character- 
istic are investigated and a standard characteristic is chosen. Finally, 
suitable test material is developed to set up and maintain the 
standard characteristic which is subsequently used for evaluating 
the suitability of films and slides for television reproduction. 


Density and Exposure Control for Television Films 


HAROLD WRIGHT, Canadian Broadcasting Corp., Toronto, Ont., 
Can. 


A system for making 16mm film for television broadcasting is 
described. Two main objectives are achieved: (1) predictable 
vidicon telecine output transmission signals from visual material; 
(2) tone-scale matching of TV live studio and film materials for 
smooth integration of the two. The system is based on the establish- 
ment and maintenance of standardized characteristics for the 
telecine reproducer, the negative film process, the printing opera- 
tion and the positive film process. ASA film ratings are not used. 
Instead scene element luminances are measured by an electronic 
spot photometer and related to f-stop settings and telecine output 
voltages by simple calculator wheels. All printing is done at the 
same printer light setting. The system permits accurate control of 
tonal scales, lighting key and mood. 


Constant-Density Laboratory Process for Television Film 


RODGER J. ROSS, Canadian Broadcasting Corp., Toronto, Ont., Can. 


Requirements are outlined for a negative-positive laboratory 
process to obtain predictable waveforms at the output of a cali- 
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photography 
and television... 


Super-Farron — an ultra high speed photographic objective 
having extremely fine correction over an unusually wide 

flat field. The advantages of its photographic speed of T/1.0 
for operation under adverse light conditions are evident. 

It is available with standard infinity correction for 

direct photography, and it can be supplied corrected for 

16:1 or 4:1 conjugates for special purposes. The Super-Farron 
is eminently suitable as an objective for Image Orthicon 
television cameras or for special 35mm photography. 


Technical data available on request 
Specify Engineering Report No. 327 


Pat. No. 2,846,923 
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Calvin Goes ARRIFLEX 


The CALVIN Company, Kansas City, is one of the 
most unique and respected firms in American cine- 
matography. 


It is the only fully integrated 16mm motion picture 
facility in the U.S.A. performing internally every 
phase of film production: original scripting, filming 
on its own sound stages or on location, music and 
sound-recording, animation and titling, processing 
and printing—including Kodachrome—all under the 
roof of CALVIN’S 7-story building. 


FIND OUT ALL DETAILS by filling out and 
mailing this coupon. 

ARRIFLEX EQUIPMENT is available on con- 
venient long-term lease pian with purchase 
option. 


SOLE U. S. DISTRIBUTOR 


EKLING PHOTO CORP. 


257 Fourth “Avenue, New York 10, N. 


The annual motion picture workshop run by CAL- 
VIN, attracts hundreds of cinematographers from 
all over the U.S.A. 


Truly, the CALVIN Company is an outstanding 
firm in the motion picture field. 


It is significant that CALVIN has selected ARRI- 
FLEX cameras to modernize its equipment. 


You, too, can save money by switching to ARRI- 
FLEX, the most versatile professional 16mm camera. 


To: KING PHOTO CORP. jm 
257 Fourth Ave., New York 10, N. Y. : 


I would like free literature: 
Arriflex 16 [_] Arriflex 35 Lease Plan 
Demonstration without obligation (of course). (_] 


Title. 


Address 


City Zone. State. 
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brated telecine camera chain for measured luminance of scene 
elements. By taking advantage of the inherent reproducibility 
of the photographic process, a constant density and density dif- 
ference system may be established using conventional processing 
and printing equipment and materials. Techniques are described 
for controlling the output of processing machines (of the Houston 
Fearless type), which are particularly applicable to smaller lab- 
oratories associated with TV broadcasting agencies. Statistical 
analysis of sensitometric control strips is employed to evaluate 
processing reproducibility; and chemical analysis of bromide 
content provides sufficient information to maintain image-forming 
conditions, when the replenishers for negative and positive develop- 
ers have the same composition as the starting solutions, and are 
added directly to processing machine tanks. Tolerances that may 
be achieved in the practical operation of a system of this type are 
given. 


MPO Infrared Matte Process 
ZOLI VIDOR, MPO Television Films, Inc., New York 


Technique of the Visual Squeeze 

ROBERT BERGMANN, Transfilm, Inc., New York 

The various elements that compose the “squeeze” commercial 
are described and also: how they are assembled, as compared with 
present procedures in standard live action and animation depart- 
ments ; personnel ; and differences in approach, cost and completion 
time from standard film commercials. Elements of audio track 
which are considered include music, effects, voices and style of 
copy. Picture elements include number of scenes, animation 
effects, cutting and transitions. 


Production Techniques of an Effective Television Newsfilm 
Public Relations Program 
HOWARD BACK, Chrysler Corp., Detroit 


Aspects of production of public relations newsfilm are con idered: 
coverage problems, kinds of laboratory service, editing and 
script techniques, and distribution methods. Chrysler Corporation’s 
experience in this work is reviewed and general principles applic- 
able to any similar operation are set fourth. Examples of recent 
public relations newsfilm material will be screened. 


SOCIETY 


FRIDAY MORNING—MAY 8 


CONFLUENT, from Havana and Miami: at press time, 
advice from Goar Mestre, President of CMQ Radio- 
Central, Havana, and Norman Bean of WTVJ, Miami, 
is that at least part of today’s sessions will be jointly 
staged by connecting television. 


9:00 TELEVISION FACILITIES 


A Program-by-Program Billing System for Pay TV 
K. A. SIMONS, Jerrold Electronics Corp., Philadelphia 


Among the proposed methods for providing pay television, 
distribution by cable has several advantages. It does not come into 
conflict with licensed TV broadcasting and it does provide an 
additional service with its own channel space. It also provides the 
possibility of a return circuit between the consumer and the 
program originator. A system is described for using this return 
circuit to provide billing information. The system records during 
each program the identity of each receiver accepting it. 


The Performance of Television Camera Lenses 


GORDON HENRY COOK, Taylor, Taylor & Hobson, Leicester, 
England 


It is well-known that optical aberrations are unavoidable in lens 
systems and that the suitability of a lens for a particular application 
is dependent on the extent of these aberrations and the manner 
in which they are balanced. The optical requirements for television 
can be well defined and it is worthwhile to design lenses specifically 
for television purposes. The advantages so obtained can only be 
expressed qualitatively by test methods which are based on these 
special requirements. 


Gamma-Radiation-Insensitive Television Camera Lenses 
JOHN D. HAYES, Bausch & Lomb Optical Co., Rochester, N. Y. 


Vidicon and image-orthicon TV camera lenses have been designed 
to utilize only those ‘‘non-browning’’ optical glasses especially 
developed to maintain their transparency in gamma-radiation 
fields. These lenses have focal lengths ranging from 18mm to 
152mm. Optical and mechanical characteristics and performance 
test data are discussed. 


Educators... 


@ Make sure you get the most out of your 16mm sound films 


@ Measure your projector's performance yourself with the... 


16mm SOUND-SERVICE TEST FILM 


@ Points up both projection and sound troubles 


@ Test instruments are not required. 


OF MOTION PICTURE AND TELEVISION ENGINEERS 


55 West 42nd Street, 


March 1958 Journal of the SMPTE Volume 68 


@ Use the standard tests your own projector repairman uses 


@ instruction booklet supplied with the film 


Write... 


New York 36, New York 


4 
is 
| 

he 

. 
4 
166 


Optical 


Reduction 


Printer 


T.. Depue Reduction Printer has 
been a leader and pioneer in the film printing 


business, and for more than a quarter of a century has 
served the industry and laboratories— 
and served them well! 


It is out continuous objective to maintain that leader- 
ship and continue to design and manufacture 
reduction printers that will enable you to do quality 
printing in an efficient manner. 


The name ‘“DEPUE” is your assurance of depend- 
ability and precision. 


Your inquiries regarding this equipment will be 
welcome and receive our careful attention. 


Oscar F'. Company 


Chicago 18, Illinois 
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A New Approach to Balanced Audio Levels in Television 
ROBERT B. MONROE, CBS Television Network, New York 
For some time, television viewers have registered complaints that 
portions of TV programs are sometimes unpleasantly loud. In an 
effort to present TV programs to the public in the most pleasing 
manner possible, the CBS Television Network recently completed 
a pew study of audio volume levels. This new study was for the 
express purpose of fully exploring the reason for these complaints. 
Findings of the study are presented and a new approach to the 
problem of achieving balanced audio levels is discussed. 


Improving the Performance of Television Intercommunication 
Systems 
A. PIERCE EVANS, JR., CBS Television Network, New York 
Television studio and field cameras and associated equipment 
usually include telephone-type communication stations. These 
stations provide satisfactory communication between two points 
but have substantial shortcomings in output level and sidetone 
characteristics when integrated into the type of multi-station 
conference system commonly used in television studios. A trans- 
istorized device has been developed to replace the anti-sidetone 
transformer in existing interphone stations. Features include 
amplified receiver level and a sidetone compensation character- 
istic designed specifically for multi-station television interphone 
systems. Adequate output level is provided to permit operation 
under conditions of severe ambient noise. 
CBS Self-Normalling Video Jack 
CHARLES J. NEENAN, CBS Television Network, New York 
A self-normalling video jack which replaces the plug-normalling 
jacks currently employed in video systems has been developed by 
CBS Television Network Engineering. The jack, now in full-scale 
operation, makes normalling plugs and terminating plugs un- 
necessary, as self-contained switching contacts and terminating 
resistors perform these functions. The self-normalling jack and its 
application are discussed, 
Russian TV Today — Color and Monochrome 
J. R. POPKIN-CLURMAN, Telechrome Mfg. Corp., Amityville, 


FRIDAY AFTERNOON 
1:30 TELEVISION RECORDING 


A Progress Report on Video-Tape Standardization 
A. H. LIND, Radio Corp. of America, Camden, N.J. 


The SMPTE Video-Tape Recording Committee has been working 
since its initial meeting in June 1958 on items requiring industry 
standardization in order to insure interchangeability of recorded 
video tapes. A list of pertinent items was prepared and tasks 
assigned by the Chairman. The list includes tape dimensions, 
tape reels, tape track dimensions; audio, control and cue track 
standards; monochrome and color signal characteristics; tape 
leaders; standard tapes; and tape splicing. This report covers the 
current status of the Committee’s work. 


Transient Response Considerations in Videotape Recording 
ROGER HIBBARD and HAROLD WALSH, Professional Products 
Div., Ampex Corp., Redwood City, Calif. 

Signal-handling techniques currently used in Videotape recording 
are considered, both theoretically and experimentally, as trans- 
mission elements in a TV system. The factors which determine the 
response characteristics, such as amplitude response, phase 
response, overshoot, and signal-to-noise ratio, are discussed. 
Experimental data leading to a more rigorous analysis of the signal 
system than has previously been possible are presented. 


Extension of Bandwidth in Videotape Recording 


CHARLES P. GINSBURG, Video Engineering Dept., Ampex Corp., 
Redwood City, Calif. 


The efficiency of magnetic tape as a picture storage medium is a 
direct function of the information packing density and the frequency 
response of the recording system. Improvements in heads, tape and 
the signal system have made it possible to achieve a bandwidth 
considerably greater than that needed for monochrome and 
color television. The techniques used and the results obtained are 
described. 


Send Your Film 
To The Complete 


16MM Service 


Laboratory 


Unsurpassed for... 


Tentative Schedule 
of Committee Meetings 


Tuesday, May 5 

12:15 P.M. Luncheon Meeting — Study 
of Bylaws Revisions 

12:30 P.M. Dutch ‘Treat Luncheon 
Meeting— Public Rela- 
tions Advisory Com- 
mittee 

2:30 P.M. Section and Student Chap- 
ter Officers 

4:30 P.M. Association of Cinema Lab- 
oratories, followed by 
dinner, the Rosewood 
Room 


SPEED QUALITY 


Personalized 


Wednesday, May 6 
10:30 A.M. Publications Advisory Com- 
mittee 
12:15 P.M. Editorial Luncheon 


MOTION PICTURE LABORATORIES, INC. 
Memphis 6, Tenn. Phone WHitehall 8-0456 


781 S. Main Street 


The Waster Craftsmanship Your Film Deserves 
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1:30 P.M. Papers Committee 
2:30 P.M. Board of Editors 


The foliowing Engineering Committees will meet 
during the week: 


Film-Projection Practice 

Instrumentation and High-Speed 
Photography 

Laboratory Practice 

Screen Brightness 

16 & 8 mm 

Sound 


The schedule will be listed in the Conven- 
tion Program; and meeting notices will be 
mailed to Committee members at the first 
of April. 
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*How to select a recorder to start your 
MAGNASYNC-MAGNAPHONIC SOUND SYSTEM 


TROL 


FOOTAGE COUNTER 


Sound Equipment Checklist 


MM FILM 
35 MM FILM 
FILM MONITOR 
SYNKINETIC MOTION 


LIGHTWEIGHT 
MEDIUM WEIGHT 


POWER AMPLIFIER 
MONITOR SPEAKER 
TORQUE MOTORS 
PLUG-IN AUDIO 
PUSH BUTTON CON 

REMOTE CONTROL 
SLIDE-WIRE POTS 
PLUG-IN HEADS 


When lightweight portability is a must the 27 Ib. 
X-400 Type 1 is the answer! Another reason so many 
producers choose this machine is that it is genuinely 
professional, and yet, surprisingly economical! 


OPTIONAL 
OPTIONAL 
OPTIONAL 
OPTIONAL 


From $985. 


The Type 1 is a miniaturized version of the Type 5. 
low power consumption and extreme portability has 
made this 39 Ib. unit a popular selection for remote 
location production by leading professional motion 
picture studios. 


OPTIONAL 
OPTIONAL 


From $1360. 


The X-400 Type 15 is designed for the man who 
wants everything in one case... playback amplifier, 

itor speaker, foot counter and torque motors. 
You can be proud to have this machine represent 
you on any sound stage! 


OPTIONAL 


From $1385. 
TYPE 15 


The most popular magnetic film recorder in the 
world is the Type 5! With this unit and all its oper- 
ational conveniences, you are definitely in the ‘major 
league." The Type 5 owner always starts his pictures 
with a special feeling of confidence in the realiza- 
tion that he has allowed no compromise in the 
selection of equipment. 


OPTIONAL 


From $1570. 


TYPE 5 


There is nothing on the market that compares with 
the remarkable Mark 1X. This unit is in a class by 
itself... with push-button remote controlled relay 
functions, plug-in audio elements and all the 
“extras” that make for flawless recording under the 
most adverse conditions. 


OPTIONAL 
OPTIONAL 


From $2145. 
MARK 1X 


*Regardless of the model you select, you can always depend upon equipment with the 
“Magnasync-Magnaphonic” label... equipment made by the international leaders in the 
design and manufacture of quality magnetic film recording systems. 


MACKASYAC Write, wire or phone 


nailer MAGNASYNC MANUFACTURING CO., LTD. 


ND SYSTEM 5546 Satsuma Ave., North Hollywood, California STanley 7-5493 * Cable “MAGNASYNC” 


CHICAGO, Zenith Cinema Service, Inc.; LOS ANGELES, Birns & Sowyer Cine Equipment; NEW YORK, Camera Equipment Co.; SAN FRANCISCO, Brooks 
Camera Co.; BELGIUM, Brussels, $.0.B.A.C., S.A. (Societe Belge D'Applications Cinematographiques); BOLIVIA, Lo Paz, Casa Kaviin; BRAZIL, Rio de 

DEALERS: Janeiro, Mesbla, S.A.; CANADA, Toronto, Ontario, Alex L. Clork, Ltd.; DENMARK, Copenhagen, Kinovox Electric Corp.; ENGLAND, London, W-1, Delane 
Lea Processes, Ltd.; HONGKONG, Supreme Trading Co.; INDIA, Bombay, Kine Engineers; ITALY, Rome, Reportfilm S.R.L.; JAPAN, Tokyo, J. Osawa & Co., 
Ltd.; MEXICO CITY, D.F., Henri A. Lube; PAKISTAN, Karachi 3, Film Factors Ltd.; SWITZERLAND, Zurich 7/53, Rene Boeniger; THAILAND, Bangkok, G. Simon 
Radio Co., Ltd. 


Featuring our new mixing consoles and consolettes at the SMPTE Convention, Miami Beach, May 4-7, Booths 42-43 
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The Mixed Blessings of the Video-Tape Recorder 
SIDNEY V. STADIG, 
Ohio 
The video-tape recorder, acquired by Station KYW-TV in April 
1958, brought with it a whole new set of problems and opportun- 
ities, not only in Production and Engineering, but also in the Sales 
Department. Disadvantages include maintenance, length of 
rehearsal and tape time, cost accounting, pricing, bookkeeping 
necessary to keep track of commercial takes, and the problem of 
small reels. Advantages include greater productivity and efficient 
use of studio crews, two-camera commercials and programs during 
time periods that would not otherwise be available because of lack 
of space, equipment or personnel, and better client and agency 
relations. 


Westinghouse Broadcasting Co., Cleveland, 


Methods of Recording Color Television on Magnetic Tape 
CHARLES E, ANDERSON, Ampex Corp., Redwood City, Calif. 
Recording of color television on magnetic tape has been accom- 
plished. The system used was designed to accommodate commer- 
cially available recorders. If both color system and magnetic recorder 
could be designed together, or if the recorder could be matched to 
the color system, many possibilities for improvement present 
themselves. Methods that have been tried and others that have 
been suggested are described. 


Operational Conveniences in the RCA TRT-1A Television 
Tape Recorder 

A. H. LIND, Broadcast and Television Equipment Div., Radio Corp. of 
America, Camden, N.J. 

The new production-model RCA Television Tape Recorder 

features advances in operational facilities and performance 

capabilities, including: built-in instrumentation for monitoring 

and maintenance functions; an added independent audio track 

for cuing, control or allied purposes; provision for master erasing of 

tape on a selective basis; and a new adjustment for video head 


quadrature. A general description of the recorder is given. 


New Horizons for Television Tape 
ROSS H. SNYDER, Professional Products Div., Ampex Corp., 
Redwood City, Calif. 

The initial applications of television tape to network delay and TV 
commercial inserts fired the imagination of TV producers with the 
idea of tape syndication as a supplement and perhaps as an 
eventual replacement for photographic film used in production and 
for TV release. Prospects for this development depend upon 
technical and economic considerations. Present technical capabil- 
ities and limitations are discussed and future possibilities suggested. 
Non-television applications within the capabilities of the TV tape 
recorder are mentioned. 


A Mobile Videotape* Recording System 
J. BYRNE HULL and H. G. HUMMEL, Professional Products 
Div., Ampex Corp., Redwood City, Calif. 

The system design and constructional layout problems of a 
special bus containing a Videotape Recorder, two camera chains, 
signal generating equipment, director’s console, monitoring 
facilities and self-contained power supply are described. System 
performance and accessory requirements are considered in detail. 
Various concepts in the use of the Videotape Cruiser are discussed, 
especially with regard to the advertising and motion-picture 
industries. (*TM Ampex Corp.) 


SATURDAY—MAY 9 
SPECIAL POST-CONVENTION TOURS 


10:00 A.M. Tour of Patrick AFB Motion Pic- 
ture Laboratory 
1:30 P.M. Tour of Cape Canaveral 


(See Final Program for further details.) 


TO THE ACCURACY OF THIS 
GENEVA STARWHEEL? 


DO YOU REQUIRE PARTS PRODUCED 


ACTUAL 


SIZE 


REGISTER: Slot to Slot — .000! 
Center to Center of Adj. Radii — 
TOLERANCES: Slot Width — .00005 
Radii Size —.000! 


Radii 


FINISH: Slots —8 RMS 
Radii — 16 RMS 
Shaft — 4 RMS 


Ladies Program at Miami Beach 
A Cruise in Quiet Waters 

An enchanting and dreamlike cruise 
through quiet waters is on the agenda 
for the lucky ladies of the 85th. Beginning 
after breakfast on May 5, when a luxuri- 
ous cruise ship leaves from a nearby dock, 
the world of science will seem remote and 
unreal as the “‘yacht-type”’ cruiser steams 
among the residential islands, where the 
lush tropic vegetation has been tamed by 
architects and gardeners. 

At noon the boat docks at the Ocean 
Ranch Restaurant for a luncheon ap- 
propriate to the enchanting setting. 
In the afternoon the cruiser will arrive 


.000! 


Location — .000! 


Critical work of this nature has been the specialty of LaVezzi 
for over 50 years. The requirements you have for small high pre- 
cision parts including difficult operations, fine finishes, critical 
deburring, etc., can be handled efficiently by LaVezzi. We are 
anxious to serve you and invite your inquiries and quote requests. 


at Vizcaya, a magnificent Italian-type 
palace surrounded by impressive gardens. 
All this magnificence was once the James 
Deering estate and is now the Dade 
County Museum. The cruise ends before 


Write today for illustrated brochure. 


SaYeggc MACHINE WORKS 


4635 WEST LAKE ST., CHICAGO, ILLINOIS 
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5 o'clock. The entire trip including 
luncheon will cost $5.00. 

Besides the Society’s Get-Together 
Luncheon on Monday, other ‘‘funtype” 
things to do include the traditional 
Wednesday evening cocktail party, ban- 
quet and dance. To some, the best part 
of the Convention will be the long hours 
spent enjoying the sea, the sun and the 
sand, with their enjoyment enhanced, 
perhaps, by wearing becoming swim 
suits and getting a long look at what 
others are wearing. 


P 

= 
we 


New High Speed 


Single Head 16MM Continuous Contact 
Picture and Sound Printer 


The NEW PETERSON 16MM CONTINUOUS CONTACT PRINTER has been 
designed to produce quality print at a new printing speed of 144 feet 
per minute. 


A new type of aperture and film printing gate has been designed. 
A precision contact roller is used rather than a shoe. 


A new type of film support is used to carry the film edge of the sound side 
over a rolling drum, whereby perfect contact is obtained between the 
negative and positive print. 

This printer is available with either a Semi-Automatic Light Control, 

or with a Fully Automatic Light Control. 


Double Head Contact Printer 


The NEW MODEL 16-C-60 PETERSON DOUBLE HEAD CONTACT 
PRINTER prints sound and picture simultaneously, from separate 
negatives, in one operation. 


Equipped with Semi-Automatic Light Control. 
Available in 16MM or 35MM. 


Can be equipped with Fully Automatic Light Control Shutter and 
built-in Automatic Fade Unit. 


Produces quality print at a new speed of 72 or 144 feet per minute. Two-speed drive motor is used. 


Film take-up flanges have individual torque motors. Feed-out and take-up flanges will hold 1200 foot film rolls. 


MOTION PICTURE PRINTING EQUIPMENT Ci Write tod. 
Mfrs. of Optical and Contin Printers and Accessories” 
8107 NORTH RIDGEWAY AVENUE SKOKIE. ILLINOIS 
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Education, Industry News 
° : have added 82 new members to the roster 

Membership Committee of the Hollywood Section. Mr. Lehman 

The activity of SMPTE Membership even acquired a new applicant from 
Committees is sporadic, according to Alaska on the very same day that Alaska 
1958 National Membership Chairman was declared officially the 49th State of the 
Edward Warnecke. In a recent report to Union. 
the Board of Governors, Warnecke in- Others whom Warnecke cited for their 
dicated that some Sections are rapidly outstanding work on Membership Com- 
acquiring new members through the mittees are: 
efforts of dedicated membership chairmen Jerome C. Diebold, Exec. Producer, 
and their aides, while other Sections are Wilding Picture Productions, Chicago, 
not making comparable progress. who brought 29 new members into the 

Cited by Warnecke as one of the hardest Chicago Section. 
working membership chairmen was Harry Alan C. Macauley of S.O.S. Cinema 
J. Lehman, President-Producer, Cine-Tele Supply, Hollywood, whose efforts resulted 


Productions, Hollywood, whose efforts in 21 new members for Hollywood. 


“FAR-SIGHTED” 
MIRROTEL LENSES 
CAN 


Wollensak Mirrotel Lenses (20”, 40” and 80”) extend the capabilities 
of high speed motion picture photography in tracking missiles and in 
radar boresight applications. They deliver images of excellent resolu- 
tion and contrast. 

ADVANTAGES © Because of mirror optics (the light path is “folded” 
three times within the system) the lenses are short and lightweight 
... are free from chromatic aberration, coma, astigmatism, distortion 
... are most stable under extreme environmental conditions. Invar 
rod mounting permits high boresighting accuracy. 

CAMERAS: Mirrotel lenses are extensively used with a wide variety 
of cameras, such as Fastax, Fastair, Flight Research IV-C, Auto- 
max, Mitchell (16mm, 35mm), Cameraflex, Eyemo and TV cameras. 
SPECIAL FEATURES « Mirrotel Lenses can be supplied with 
reticle printers, fiducial markers, continuous focusing, counters, reflex 
finders, radiation shields, custom mounting bases for lens and camera 
(illustrated) , neutral density and color filters. 


If you need extra long focus lenses of unusual character- 
an, istics, WRITE Dept. FXL for Mirrotel catalog M-1 and 
prices. Inquiries invited. 


WOLLENSAK 


OPTICAL COMPANY « ROCHESTER 21, N. Y. 


Come and visit us at Booth 45 


o>. 
* woire™ 
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Norman Berger, Movielab Color Corp., 
New York, who brought 20 new members 
into the New York Section. 

Joseph T. Dougherty, E. 1. du Pont de 
Nemours, New York, 17 new members for 
the New York Section. 

Harry N. Jacobs, American Broadcasting 
Co., 16 new members for the San Francisco 
Section. 

Donald W. Dixon, Canadian Kodak Co., 
Scarborough, Ontario, 12 members for 
the Canadian Section. 

John W. DuVall, E. I. du Pont de 
Nemours, Hollywood, 7 new foreign 
members. 


The Nashville Section, just established 
last year, was cited for its outstanding 
work, and a great deal of activity is 
expected from that Section this year. 

The new Boston Section, established in 
February, is also expected to grow rapidly. 

Increased interest in educational tele- 
vision and motion pictures, electronics and 
high-speed photography is expected to 
enlarge possibilities for expanded member- 
ship in all Section areas this year, ac- 
cording to Kenneth M. Mason, Eastman 
Kodak Co., Chicago, who is this year’s 
National Membership Chairman. 


Association of Cinema 
Laboratories 


Cinema Laboratories 1959, a 60-page 
directory of motion-picture laboratories 
throughout the world, is published by the 
Association of Cinema Laboratories. The 
directory lists names and addresses of 
248 laboratories, together with the services 
offered. The listing includes 113 labo- 
ratories in 33 foreign countries, and 135 
laboratories in the United States, including 
one in Puerto Rico. Information contained 
in the directory is that received from a 
questionnaire which was sent to more 
than 500 organizations. Members of the 
Committee responsible for preparation 
and publication were George W. Colburn, 
Chairman, James Wassell, Kern Moyse and 
Kenneth Mason. 

At its annual meeting, February 12, in 
New York City, the Association elected the 
following officers: President, George W. 
Colturn cf Geo. W. Colburn Laboratory, 
Inc.; Vice-President, G. Carleton Hunt of 
General Film Laboratories Corp.; Secre- 
tary, Dudley Spruill of Byron Inc. ; Treasurer, 
Kern Moyse of Peerless Film Processing Corp. 

New ACL Directors are: James A. 
Barker, Capital Film Laboratories, Inc.; 
Robert F. Burns, Houston Color Film 
Labs, Inc.; Spencer W. Caldwell, S. W. 
Caldwell Ltd.; Louis Feldman, Du Art 
Film Laberatories, Inc.; Reid H. Ray, 
Reid H. Ray Film Industries, Inc.; Byron 
Roudabush, Byron, Inc.; Leon Shelly, 
Shelly Films Ltd.; William H. Smith, 
Lakeside Laboratory; Sidney P. Solow, 
Consolidated Film Industries; and Floyd 
Weber, Mecca Film Laboratories, Inc. 

Single copies of Cinema Laboratories 1959 
cost $1.00. Large-lot prices and informa- 
tion about the Association are also avail- 
able from the ACL Secretary, Dudley 
Spruill, c/o Byron, Inc., 1226 Wisconsin 
Ave., N.W., Washington 7, D. C. 
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Now aatieain higher fidelity sound tracks, more light { for 


color printing. The newly improved Design 6190 Bell & Howell sound 
head is a vast improvement over all existing types. It delivers higher fidel- 
ity sound tracks and provides more available light for color printing. And 
because it makes possible single-pass printing, it steps up your output while 
reducing costs. Installation is simple on any 16mm Bell & Howell printer. 
Also available in a new 35mm version—the Design 6210. Write Professional 
Equipment Division, 7185 McCormick Road, Chicago, Ill. » Bell & Howell 
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Fourth International Conference 
on Motion-Picture Engineering 


The professional organization of motion- 
picture engineers in France (Commission 
Supérieure Technique du Cinéma Frang- 
ais) is sponsoring the fourth in the series 
of international conferences on motion- 
picture engineering which have been held 
in Europe since 1954. This year’s confer- 
ence will be held June 10-12, in Paris. 
Previous conferences in the series took 
place in Paris in 1954, Rome in 1955, and 
Warsaw in 1957. 

The general theme of the conference will 
be the orientation and future of theatrical 
motion pictures, and there will be five main 
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topics for which technical papers are 
invited: (1) new developments in wide- 
screen and wide-film processes; (2) progress 
and developments in light sources; (3) 
sound systems; (4) automation in projec- 
tion systems; and (5) theater design and 
construction. 


Secretarial services for the conference 
are being supplied by the Commission 
Supérieure Technique du Cinéma Frangais, 
92 Champs-Elysées, Paris 8°, and detailed 
information can be obtained from the 
Secretary, Jean Vivié, at that office. A 
few copies of the advance program of the 
conference, with application forms for those 
who wish to submit technical papers, are 
available at SMPTE headquarters in New 


OUR EXPERIENCE 1S YOUR KEY TO 


_ SERVICE & DEPENDABILITY 


ANOTHER CAMART FIRST! 
CAMART ADD-A-UNIT EXTENSION PLATES 


For Moviola Series 20 
Now add a third sound head 
to your two head Moviola 
using this easy as A-B-C 
attachment: 


* ADD-A-UNIT for your sound effects. 
* ADD-A-UNIT for your musical back- 
ground. 

® ADD one or two extra to your two- 
head Moviola. 

¢ ADD-A-UNIT installs units in a few 
minutes. 

* ADD-A-UNIT requires no drilling 


of Aapping 
those needed extras. 


Add excitement to your films. 


AND YOU CAN ADD FOURTH AND 
FIFTH SOUNDHEADS JUST AS 
EASILY! MAKE ANY COMBINATION 
OF AND 35mm OPTICAL- 
MAGNETIC SOUND HEADS. 


CAMART ADD-A-UNIT 
EXTENSION PLATE is complete 
with extra bele guard, flange, flexible cou- 
pling assembly, mene volume controls, 
or cach head, and amplifier attachments 
(for Moviola Series 20 machines) . . . 


$325. OO f.o.b. N. Y. 


Separate soundheads or take-ups 
additional. Prices on request. 


The original CAMART ADD-A-UNIT EXTENSION 
PLATE is available only at the Camera Mart, Inc. 
or their exclusive franchised dealers. 


te CAMERA MARTi. 


NEW YORK 23 


1845 BROADWAY (at 60th St.) 


+ Plaza 7-6977 (able: (omeromort 
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York. Mr. Vivié, who has long been 
prominent in France as a most active 
participant in professional motion-picture 
engineering affairs, is an SMPTE member 
of many years standing and since 1957 
has aided the Society as chairman of the 
Continental Division of the European 
Advisory Committee as well as being the 
representative for France on the Papers 
Committee. 

During the conference it is planned that 
a meeting will be held for further discus- 
sion of the organization and bylaws of the 
International Union of Motion-Picture 
Engineering Societies (Union Interna- 
tionale des Associations Techniques Ciné- 
matographiques — UNIATEC) which was 
established at the Warsaw conference in 
1957. In addition to delegates from the 
Societies that are already members of this 
body, observers from other organizations 
will be invited to participate in this meeting, 
and it is probable that SMPTE will have 
some observers present. 


Membership in IRE Professional Groups 
has been facilitated for SMPTE members 
under a recently announced Affiliate Plan 
of the Institute of Radio Engineers. Ac- 
cording to this plan, members of selected 
technical societies may become affiliated 
with, and receive the publications of, 
specified Professional Groups without being 
required to become full IRE members, 
upon payment of professional group dues 
plus $4.50. Open to SMPTE members is 
the Professional Group on Information 
Theory (PGIT). An invitation has also 
been extended by the Professional Group 
on Engineering Writing and Speech. 

A session of special interest will be 
conducted by PGEWS on March 23 at 
the Waldorf-Astoria Hotel, New York, 
during the IRE National Convention. 
Session Chairman is E. K. Gannett, 
Managing Editor, Proceedings of the IRE. 
The program includes papers on “Using 
the Psychological Approach in Scientific 
Writing,” by J. L. Kent; “An Effectual 
Approach to an Orally Presented Paper,” 
by I. J. Fong; “Read Your Speech,” 
by E. W. Still; and “Subjectivity vs. 
Objectivity in the Technical Report,” 
by S. A. Cohen. 


Techniques of film editing are dem- 
onstrated and analyzed in two films 
produced by American Cinema Editors, 
Inc., 6772 Hollywood Blvd., Hollywood 
28. A series of films on editing techniques, 
of which these two are the first, is planned. 
The organization, which was formed ‘‘for 
the purpose of maintaining and improving 
the technique of film editing, also to 
promote a greater knowledge and appre- 
ciation of motion pictures in general and 
film editing in particular,’ has arranged 
for purchase of these films on a non-profit 
basis for educational purposes. 

The first film, Basic Principles of Film 
Editing, runs for about 8 min. It is of general 
interest and shows a dramatic scene 
without editing and then shows how 
editing enhances the scene’s dramatic 
values. It is priced at $25.00 plus postage. 
The second film, Values and Interpretations, 
which runs about 30 min, shows all the 
scenes of various angles as shot for a 
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AMPEX 


World Leader in Precision Magnetic Tape Recording Instruments 


Ampex Tape Recorders are in service throughout the world in television and radio stations, 
and in professional sound recording studios ...wherever finest quality is required. 


VR-1000 Videotape* Recorder MODEL 300 Magnetic Tape Recorder 

First commercially available Videotape Recorder. Magnet- Standard of the professional recording industry, it consist- 
ically records what the TV camera ‘“‘sees,"’ in either black ently delivers the finest in audio reproduction. Available in 
and white or color. Playbacks look “‘live.’’ as many as 8 channels, in console and rack mounting. 


MODEL 351 Magnetic Tape Recorder MODEL 3200 Magnetic Tape Duplicator 

First choice of the broadcasting industry. Features printed High speed duplication, with superb fidelity, of recorded 
circuits and miniature tubes. Available in console, rack and master tapes. Makes up to 10 copies at one time. Available 
portable models, with one or two channels. Sold by dealers. with one, two or four channel heads. 


Fully illustrated brochures, complete with specifications, are available on each 

recorder and the duplicator. Technical bulletins are also available on the following subjects: 
VIDEOTAPE RECORDING e VIDEOTAPE SPLICING ¢ MULTI-CHANNEL RECORDING e 
MULTI-CHANNEL TECHNIQUES e Write for the copies you want, today. 


CORPORATION 


934 CHARTER STREET, REDWOOD CITY, CALIFORNIA 
professional 


*TM Ampex Corporation products division 
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dramatic sequence, and then shows three 
interpretations by different editors of 
how the sequence should be edited. It 
is priced at $55.00 plus postage. The 
films may not be rented but may be pre- 
viewed for possible purchase upon pay- 
ment of one-way postage. Showing of the 
films for admission charge or profit is 
prohibited. 


A 20-session course in Sensitometry 
has been offered by the Dept. of Photo- 
graphic Arts, Ryerson Institute of Tech- 
nelogy, 50 Gould St., Toronto 2, Ont., 
as part of its Extension School Program. 
Enrollment in the course, which was 
initiated in the Fall of 1958, was originally 
limited to 40, but an enrollment of 59 
was permitted by the Institute because of 
the unexpectedly large number of appli- 
cants. Even with the extended enrollment, 


a number of applicants were refused. The 
instructor is Leslie H. Holmes, a member 
of the Institute’s regular teaching staff. 
He also teaches Commercial Photography, 
Photographic Chemistry and Motion- 
Picture Photography. 


Millimeter Waves is the subject of the 
Ninth International Symposium of the 
Polytechnic Institute of Brooklyn, Micro- 
wave Research Institute, to be held March 
31-April 2 in New York under the co- 
sponsorship of the Air Office of Scientific 
Research, U.S. Army Signal Research and 
Development Laboratory, Office of Naval 
Research, and the Institute of Radio 
Engineers. The Symposium is intended to 
highlight the present state of research in, 
and applications of, millimeter wave 
technology. 


Scratches on Film 


Irritate Audiences 


Scratches are havens for dirt, and 
refract light improperly. On the 
screen, they mar the picture and may 
distract attention. If on the sound 
track, they produce offensive crackling. 


Fortunately, scratches can almost 
always be removed — without loss 
of light, density, color quality, 
sound quality, or sharpness. 


EERLESS 


FILM PROCESSING CORPORATION 


165 WEST 46th STREET, NEW YORK 36, N. Y. 
959 SEWARD STREET, HOLLYWOOD 38, CALIF. 
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The Motion Picture Research Council 
has installed a closed-circuit television 
system as part of a broad new research 
program to study the technical aspects of 
TV film production and _ transmission. 
The installation will be used to study and 
analyze such technical factors as_ the 
effects of lighting, photography, set con- 
struction, costuming and sound as they 
appear on black-and-white and_ color 
home receivers; and to investigate print 
density, contrast range, color balance, 
print standardization and associated prob- 
lems in relation to broadcasting motion- 
picture films. 

The setup includes 35mm, 16mm and 
slide projectors, a 3-vidicon color camera 
and other signal-processing equipment 
identical in design and performance to 
equipment used by the major TV networks 
and many independent broadcasters. Also 
included is a viewing room designed to 
typify viewing conditions in the average 
American home. 

One of the main objectives of the 
program is to develop calibrating pro- 
cedures and a test film which will facilitate 
production of uniform prints and thus 
reduce the need for attempts at quality 
control at the stations. Demonstrations of 
the system are being conducted for per- 
sonnel of member companies. 


Pictures Teach at Penfield, a film 
produced by Eastman Kodak Co., has 
been made to illustrate the role of audio- 
visual materials in elementary and sec- 
ondary education by dramatizing the 
teaching methods used at the Penfield, 
N.Y., Central School District, where 
films, slides and film strips are integral 
parts of the curriculum. The story centers 
around the reactions of two students, 
brother and sister, to audio-visual in- 
struction. The film, which runs 19 min, 
is available on free loan for showing to 
groups interested in education. A print 
may be scheduled by writing Audio- 
Visual Service, Eastman Kodak Co., 
Rochester 4, N.Y. 


English for Foreigners is a_ television 
program produced by Wayne University 
in Detroit. It is designed to teach English to 
the large foreign-born Detroit population, 
using specially constructed audio-visual 
aids. These programs are broadcast from 
ETV station WTVS on Monday and 
Wednesday of each week at 7:30 P.M. 


The Committee on International Nonthe- 
atrical Events (CINE) has selected films 
in the categories of Industrial Relations, 
Advertising, Public Relations and Sales 
to represent the United States at the 
Festival of Films in the Service of Industry 
at Harrogate, England, April 21-24. 
The films are: Speaking of Words, sponsored 
by Pan American World Airways, produced 
by Henry Strauss & Co., New York; 
Sik, sponsored by the International 
Silk Assn. (U.S.A.) Inc., produced by 
Riviera Productions, Los Angeles; The 
Hope That Jack Built, sponsored by Na- 
tional Assn. of Investment Companies, 
produced by Robert Lawrence Productions, 
New York; The Production of USS Steel 
Sheets, sponsored by United States Steel 
Corp., produced by Jam Handy Organi- 
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There'e a reason why Now York, 


Chicago and Hollywood 

Buy and Rent trom CHO 
Everybody knows that CECO sells and rents 
the world’s finest photographic equipment. But 
many of these products are 


available elsewhere. So there 


® 
must be a reason why so many fim makers 


come to us. The reason is knowledge, 
experience and consultation service that no 
one else is as well equipped to render as we are. 
We employ masters in every category of film 
production. Whether the script calls for the 
usual or the unusual, it is smart to 


come to CECO 


This is not . intended as a slur 
on the many . fine film makers 
who are not located in New York, Chicago 
and Hollywood. The top Pros throughout 
the world are aiso loyal CECO patrons. 
Whatever the need, if CECO can’t solve 
it, who can? 


*CECO—Trademark of Camera Equipment CO 
FRANK C. ZUCKER 


Gamera EQuipment (O..Inc. 


Dept. | 315 West 43rd St, New York 36,6. ¥. JUdson 6-1420 


World’s standard of quality. This newest PRO JR. 

gives you super-smooth action and simple camera 
attaching method; telescoping pan handle with adjustable 
angle; sockets for left, right, reverse tilts; special pan 
tension knob; cast-in tie-down eyelets; self-aligning 
double leg locking knobs; built-in spirit level. 

*Reg. US Pat Off No. 2318910 


PLANOTYPE Adhesive 
Plastic Lettering 

Ideal for captions, legends, 
titles, art work for TV 
commercials. Can be used 
easily, needs no special 
skills. Aheres to most 
materials indefinitely. 
Comes in many type faces 
and sizes, and in a variety 


CECO Periscope 
Finder Attachment 


For Mitchell or CECO 
Erect Image Viewfinder. 
Allows cameraman to view 
through finder from 

12 inches above or below 
normal viewing position. 
May be used when camera 
is above or below average 
height. Adjustable. 


SHARPS Colour 
Chart and Grey Scale 


Indicates how colors will 
reproduce in monochrome 
when photographed by 
film or TV cameras. 
Insures correct evaluation 
and choice of colors 

for desired effects. 
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Additional Produete 


CECO offers the world’s largest and most 


comprehensive line of professional cameras, 
Specially designed to drive 

accessories, lighting, editing, processing and camera at variable speeds from 

Se re 8 to 48 FPS. Operates efficiently 
eve: in coldest climates. 
Attaches easily to camera with 
2 screws. Available for 
Bell & Howell 35 mm Standard 
cameras. 12 volt DC also 
available. Variable speed motors 
_ for other cameras in stock. 


animation equipment including: MAURER 


Products (Exclusive Distributor); Oxberry 


Animation Equipment; Cooke Speed Panchro 


Series |I, Kinetal, Kinoptic, and Bausch & Lomb 


Baltar Lenses. Other products we carry are: 


Color Charts - Computers - Splicers - Exposure 


meters - Projectors - Screens - Marking pencils 


and pens - editors gloves - stop watches. 


New CECO Stop Motion 

R. @fy #2 / L Motor for Cine Special 
110 volt AC synchronous — 

operation. One-half second 

exposure. Run forward 

and reverse, Equipped with 


Cameras - 16mm and 35mm 


Editing Equipment 


frame counter. Easily mounted 
Lighting Equipment on camera, 
Generators - Truck mounted or Portable tools. Stop melon sigue 


available for most other cameras. 


Sound Equipment 


Projection Equipment 


Grip Equipment 


35mm CECO Professional Film Viewer 
with Double System Sound Reader 


Easy threading, portable. Views 

film on large 6” x 442” brilliant screen. 
Affords sound and picture synchronization 
editing; synch adjustment. Available 

as single system reader or as viewer only. 
Counter optional; easily attached. 

16mm models available. 


WESTON Model 614 Foot-Candie Meter 


No correction factors necessary. 

Compact. Convenient range-changing 
switch. Cell tilts to any angle. Measures 
0 to 60, 120 or 600 ft. candles. 


Ask about our Precision Repair 
and Design Engineering Service! 


for BNC or Raby Blimp 
SALES SERVICE RENTALS as Offers slow or fast pan 


FRANK C. ZUCKER and tilt. Provides extreme tilts. 


EQuipme nT ©..INc. 


silent cameras with accessory 
315 West 43rd St, New York 36,.N.¥. JUdson 6-1420 bridge plate. 
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zation, Detroit. The Mayflower Story, 
sponsored by Aero Mayflower Transit Co., 
produced by Paul Alley Productions, 
New York, will be sent as an “extra” as a 
symbol of British-American friendship. 

Preliminary selection of films for the 
Harrogate Festival was handled by CINE’s 
Business and Industry Subcommittee under 
the chairmanship of John Flory, Advisor 
on Nontheatrical Films for Eastman 
Kodak Co., assisted by Thomas W. Hope, 
Assistant Advisor. 


Art in Film, an exhibition of the work 
of artists in the production of motion 
pictures, will be shown at Cooper Union 
Museum, Cooper Square, New York 3, 
Apr. 15-May 15. The exhibition was 
prepared and circulated by the Long 
Beach Museum of Art in California. 
It shows the work of designers and crafts- 
men in the studios of Metro-Goldwyn- 
Mayer, 20th Century-Fox and U.P.A. 
Pictures. Included in the exhibit are 
sketches for make-up and for individual 
scenes, original models of sets, costume 
designs, and other examples of artists’ 
work. Collections of designs from a number 
of current motion pictures are included. 


Space Talk, a 19-page booklet published 
by Republic Aviation Corp., Farmingdale, 
L.I., N.Y., contains definitions for 133 
words and phrases used by astronautical 
scientists and engineers. Compound words 
(magnetohydrodynamics), scientific terms 
(parsec), and a few slang terms (auntie, 
meaning antimissile missile) are included. 
In the foreword, ‘“‘Lets Get on the Moon 
Beam,” William J. O'Donnell, Chief 
Engineer of Republic’s Aircrafts and 
Missile Development, states, “If (the 
booklet) does nothing more than aid you 
in a better understanding of the news 
reports on missile, rocket and _ space 
activities, it will have served its purpose.” 
The booklet is available without charge. 


Walter J. Albersheim, formerly of Bell 
Telephone Laboratories, has joined the 
staff of Spencer-Kennedy Laboratories 
Inc., 1320 Soldiers Field Rd., Boston 35, 
Mass. As Chief Engineer, Dr. Albersheim 
will head engineering and development 
work, both in the instrument division and 
in the closed circuit and community 
antenna division. Co-author with Donald 
MacKenzie of the Society’s Journal 
Award paper, “Analysis of Sound-Film 
Drives,’ (Journa’, 37: 452-479, Nov. 
1941), Dr. Albersheim has _ published 
several other papers in the Journal. In 
addition to his Society membership, he is a 
member of the New York Academy of 
Sciences and a Fellow of the Institute of 
Radio Engineers. 


Robert D. Shoberg has joined the staff of 
Beckman & Whitley Inc. as Camera 
Product-Line Manager and will have 
charge of the Dynafax Camera and the 
Magnifax Camera. Prior to his present 
appointment he was Sales Manager for 
Fairchild Data Devices. A member of the 
Society, he has been active on the High- 
Speed Photography Committee. 


PROCESSING 
IN LESS THAN 


MINUTES! 


dry to dry 


HOUSTON FEARLESS 
SPRAY 
PROCESSOR 


 16/35mm B&W 


Processes up to 150 f.p.m. 


Where high speed and/or large volume processing of motion picture film 
is required, the new Houston Fearless Model $120PN Spray Processor is 
the practical answer. Processes all 16 or 35mm, b & w, neg. or pos. films. 
Completely automatic operation. Dependable Houston Fearless quality. 


¢ New, improved spray bars assure 


uniform processing. 


* New, direct, positive film drive. 


* Separate gear box for each 
compartment. 


* New, highly accurate temperature 


control. 
New, efficient air squeegees. 


¢ New, automatic film tension control. 


HOUSTON 
. FEARLESS 


New, electric tachometer. 
* New, wax (or silicone) applicator 
optional. 
* New, archival wash available. 
* Processes pos. film up to 
150 f.p.m. 
¢ Processes neg. film up to 
f.p.m. 
¢ Stainless steel throughout. 


HOUSTON FEARLESS CORPORATION 
11801 W. Olympic Bivd., Los Angeles 64, California 


Send catalogs and prices on: 


(CO Printers. () Camera heads. () TV pedestals. 
Tripods. Remote control heads. Dollies. 


(C Other b&w processors. 
Spray processor. () Color processors. Mix tanks. 


Firm 


Address 
State 
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let boxes for sound and vision connections 
were disguised as garden seats and orna- 
ments. In filming the first production, 
four Marconi Mark 3, 4}-in. image- 
orthicon cameras were used, one fitted 
with a Watson zoom lens (focal length 
3 in. to 15 in.) mounted on a 20-ft platform. 
Other cameras used long focus-type lenses. 
Hidden microphones were employed 
throughout the working area, supple- 
mented by bamboo pcle booms for special 
close-ups. Sound cables were laid in a 
separate ducting system, and hum level 
was measured at better than —120 db 
unweighted, referred tec 1 mw in 600 
ohms over the whole of the 300-ft run. 


Closed-Circuit TV Installations 
in Educational Institutions 


Closed-circuit television was used in 
classroom instruction in 119 educational 
institutions during 1958 and a total of 
133 systems had been installed, according 
to a survey conducted by the Joint Council 
on Educational Television, 1785 Massa- 


Pontcanna Studios, situated in the midst PrWW, Limited, Independent Television The report contains tables which sum- 


of a wooded parkland about half a mile ce stors for S lales 

early in 1958 to accredited institutions of 
designed to provide a natural, cutdoor studios was opened Aug. 16. 
setting for filming live TV shows. Certain The preservation of a natural ‘“‘woodsy” nigher Seating ane we secondary and 
limiting factors, among the foremost the environment required on elaborate system elementary schools with closed-circuit 

ar installations. Class instruction over these 
unpredictable climate of Great Britain, of drainage and cable ducting. Six-inch ; fi fi ade through 
presented problems to which ingenious fiber waterproofed ducting was used 8 
solutions were found. Constructed by throughout the 300-ft ducting runs. Out- college post graduate. it is noted that — 
of the equipment is used for instruction 
——— - in television rather than instruction by 
television. Closed-circuit TV is also used 
for instruction and training purposes at 
21 military installations. 

The report lists the school, college or 
university, the office or department re- 
sponsible for TV operation; the originating 
points (studios, classrooms, laboratories) ; 
kind of equipment (orthicon, vidicon, 
film or slide chains); reception points 
(classrooms, laboratories); subjects taught, 
both the courses taught by closed-circuit 
and the courses in television. Other 
educational uses of television also are 
reported. Copies cf the report are priced at 
30 cents when several copies are ordered, 
but single copies are available without 
charge upon request to the Council. 


THE 


[E DITOLA | SMPTE Test Films 
aceo AS USED IN Test films planned by the Society’s tech- 
AFRICA nical committees and produced under the 


ASAERICA Society’s exact supervision are available 


F | L M E D IT | N G M A C H | N E BURMA from the headquarters office at 55 West 


35MM—FOR OPTICAL OR MAGNETIC SOUND FRANCE 42 St., New York 36. Catalogs containing 
brief descriptions of each film are obtain- 


TAKES COMBINED PRINT, SEPARATE able on request 
PICTURE AND TRACK OR SHORT ROLLS PAKISTAN Films are available in the following cate- 


SWEDEN 
ACCESS TO BOTH APERTURES — INSTANT SWITZERLAND gories : 


— FORWARD-REVER 
SWITCH HANDLE—DESYNCHRONISING CLUTCH FOR Television—Picture Only, Color or Black- 
PICTURE — SIMPLE TO LOAD — QUIET IN OPERATION and-White 
CinemaScope 


PHOTOGRAPHIC ELECTRICAL Co. Cty 


Magnetic—16mm Sound Only 


71 DEAN STREET, LONDON, W. Picture and Sound—16mm 


Picture Only—16mm 
Glass Slide—36mm 
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It’s always difficult to improve on a truly fine product but 
perfection is achieved only through constant research and 
development. Such is the progress history of the versatile 
Arriflex 16. 


Therefore we are pleased to announce the following new 
features now incorporated in the Arriflex 16. 


AUTOMATIC BUCKLE SWITCH Camera is auto- 
HO 


matically switched off in the event of film jam or break and when Miami, Florida. 
end of roll is reached. This is a very important feature when 


NEW SPROCKET ROLLER GUIDE ASSEM- 


BLY Makes film loading even easier and quicker. ee Division of 


EKLING 
PHOTO CORPORATION 
MOTOR-CABLE CATCH LOCK Avtomatically en- New York 10 LosAngeles46 
gages and locks power supply cord to camera plug-in receptacle. Sale, Rent or Lease through your 


Franchised Arriflex Deal 
Write for descriptive literature 
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The 1960's 
Slated to be 

a “Lensfall”’ 
for the 
Photographie 
Processing 
Field... 


Demands on production 
and Quality will Grow 


IS YOUR LAB EQUIPPED 
FOR PEAK PERFORMANCE 
ON BOTH ISSUES? 


Technological aspects of the 60's are destined to 

stimulate every phase of our business world from 
space equipment to consumer goods. 

The photographic processing industry will be right 
in the middle of the boom. 

Now is the time to equip your lab for the most ef- 
ficient operation that it is possible to attain. 

Fisher offers a unique lab _ design service that 
in no way obligates you . information on 
request. 


FISHER 
SPRAY 
PROCESSALL 


In this unit, processing occurs by means of spray 
immersion to minimize oxidation, yield finer = 


better resolution and efficient development 
fixation. 


Machine Will Develop, Fix, Wash and Dry Photo- 
graphic Film or paper. Automatically, executing the 
most efficient “Dry to Dry” processing cycle ever 
developed. 


OSCAR 


FISHER 


COMPANY, INC. 


NEWBURGH, N.Y. 


Fisher has 
Never Built 
a “Gadget” 


section reports 


In recent years reports from the Secre- 


published in the Journal soon after the 
meetings. In recent months the space 
available in the Journal has been insuffi- 
cient for the task. The January and Febru- 
ary Journals contained reports from many 
months past but still a large number of 
reports remained on hand; therefore, to 
bring the published record quickly up to 
date the many recent reports are abridged 
in the tabulation published below. The 
reports were supplied by: 


tary-Treasurers of Sections have been 


blee, Georgia 


Hollywood Section: Cari W. 


Hollywood 38 


17 


Section, Date and Place 


Atlanta Section: Westey R. SANDELL, c/o Kodak Processing Lab., 4729 Miller Dr., 


Cham- 


Canadian Section: RONALD E, RinGLer, c/o Dupont Co. of Canada, Ltd., Toronto, Ont. 
Chicago Section: Wi.114M H. Surru, Lakeside Lab., Box 2408, Gary 5, Ind. 

Dallas-Fort Worth: Pur. WyGanrt, 6021 Plants Ave., Ft. Worth 12, Tex. 

Hauce, c/o Consolidated Film Industries, 959 N. Seward, 


New York: Evwarp M. WaRNECKE, c/o Eastman Kodak Co., 342 Madison Ave., New York 


Rochester Section: R. E. Putman, 420 East Corey Rd., Syracuse, N.Y.; and RonALpD E. Connor 
35 Chatham Park, Rochester, N.Y. 

San Francisco Section: RopGer L. Wooprurr, c/o KRON-TYV, 929 Mission St., 
and Frank Mansrte.p, 57 Stoneyford Ave., San Francisco, Calif. 


San Francisco; 


Program 


Nov. 13, Cinesound Ltd., 
Toronto 


10, Bell & Howell Co., 
Lincoln- 


Chicago, Nov. 
Design Engineering Dept., 
wood, IIl. 


Rochester, Nov. 21, Dryden Theatre, 
George Eastman House, Rochester 


San Francisco, Nov. 10 (Joint meeting 
with Audio Engineering Society), 
San Francisco City College 


Chicago, Dec. 8, Argonne National 
Laboratory, Lemont, IIl. 


Canadian, Dec. 16, Radio-Canada 


Bldg., Montreal 


Hollywood, Dec. 16, Walt 
Studios, Burbank, Calif. 


Disney 


New York, Dec. 17, Carnegie Inter- 
national Endowment Center, New 
York City 


Rochester, Dec. 18, Dryden Theatre, 


Eastman House, Rochester, N. Y. 


San Francisco, Jan. 13, KGO-TV 
Studios, San Francisco 


*‘Anamorphic Lenses and Their Application in the 
i6mm Field” by Arthur Chetwynd, Chetwynd 
Films, Toronto 

“Microphone Techniques for Two-Channel 
Stereo” by Tony Jamroz, Northern Electric Co., 
Belleville, Ontario 


“International Standardization of Magnetic Sound 
on Film” by Malcolm G. Townsley, Bell & Howell 
Co., Chicago 


“Techniques for Visual Aids Production” by 
Norman E. Salmons, Director of Audio-Visual 
Services, Eastman Kodak Co., Rochester 

“Facilities Equipment and a System for Visual 
Aids” also by Norman E. Salmons 


Inforrnal debate on stereophonic reproduction, led 
by &. J. Tinkham and Ross Snyder, Ampex Corp., 
Redwood City, Calif. 


“The Laboratery’s Film Program’ by George ~ 
Lindholm, Argonne National Laboratory, Le- 
mont, III. 

“Unusual and Exacting Film Techniques” by 
Daniel S. Giroux, Argonne National Laboratory, 
Lemont, Il. 

“The Fast Reactor Program” a film produced by 
the Laboratory 


Tour of CBC’s Montreal facilities, with a 45- 
minute film showing facets of CBC TV opera- 
tions which could not be seen on the tour 


**A Colorvision Demonstration and Discussion” by 
Lionel H. Wheeler, Colorvision Inc., Los Angeles 

“A Personal Report of Current TV and Movie 
Activity in Mexico City” by Sidney P. Solow, 
Consolidated Film Industries, Hollywood 

“Ampex Videotape Recorders” by Joe Roizen, 
Ampex Corp., Culver City, Calif. 


“A Technique for Reducing Contrast for Special 
Purposes in Printing From Negatives of Normal 
or Excessive Contrast” by Paul A. Kaufman, 
Ferdinand India and Rebert M. Smith, DuArt Film 
Laboratories Inc., New York City 


‘‘Fundamental Concepts in the Design of a Flying- 
Spot Store” by R. W. Ketchledge, Bell Telephone 
Laboratories 


“Technical and Production Techniques Used in 
Making Science Films” by Ward Kimball, Walt 
Disney Studios, Hollywood 
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DONT MISS the 


8.0.8. BOOTH #26 at the 


IN MIAMI 


PREMIERE 


TEL-Amatic 


16/35mm 
NEG. /POS. 


Film Cleaner 


© Jet-Spray Film Wash 


The $.0.S. TEL- 
Amatic Film Cleaning 
Machine is a modern 
JET-SPRAY cleaner 
for both i6mm & 
35mm FILM 


TEL-Amatic boasts 
these features 
for maximum 
film protection: 


© Curved Vacuum Air-Blast Squeegees 

© Special Non-Scratch Buffers 

© 16/35mm Combination 

© Requires Only 15° of Leader 

© Automatic Operation—Pushbutton Control 
© Designed for Originals & Release Prints 

. Continuous Air & Solution Filtering 


© Electric Soluti 


Level 


The complete operation is VISIBLE at all times. 


Lab- 


oratory tests using films with the softest emulsions 
have shown excellent results. 


You Cannot Damage Film With TEL-Amatic 


TEL- Amatic also features 


3,000’ capacity, speed in excess of 10, 
and fine precision workmanship. 
better than machines twice the price. 


silent belt timing drive, 
per hour 
Does more work 
One person 


can handle a battery of TEL-Amatics—a great labor 


saver 


Complete TEL-Amatic N 
Cleaning Machine for 16 


® Registered Trademark 


./Pos. Film 


$2495 


m film, only... . 


PREMIERE 


TEL-Anima 
Soundstriper 


Push-Button Automation in 

— Soundstriping—8 /16mm Film 

ow you can stripe your own film. Why send it out? 
SOUNDS TRIPER vii! do it in your own plant. Pays 
for itself with your first month's output. Sound repro- 
duction conforms to highest industry standards 
Stripes 8/16mm film—the only professional sound 
striping machine under $2,000. 
e SPEED: 1,000’ per hour. 
e CAPACITY: 800’ 
e WEIGHT: Only 44 Ibs. 
e CONTROLS: Automatic Pushbutton. 
e OPERATES on 110/220 volt AC, 50 or 60 cycles 


In addition Soundstriper has rapid rewind, footage 
counter, ball bearings, an optical viewer to inspect 
film DURING the striping operation, and requires 
minimum maintenance since machine is self-contained. 


Tape— 
ouble or 


Laminates Three Sizes of Magnetic Recordin 
.Bmm, 1.2mm, 2.4mm. Stripes 8 or 16mm 


single perforated; color or black-&-white, raw stock, 


positives or release prints. 


Complete TEL- Anima peckage includes SOUND- 
STR , 3-1600’ spools of striping tape plus enough 
TEL-Anima Adhesive to stripe 150,000’; 


All for 


® Registered Trademark 


Plus NEW JR. TRIPOD » MOY FILM EDGE NUMBERING MACHINE « AURICON « ETC. 


“The Department Store of the Motion Picture Industry” 


N.0.8. CINEMA SUPPLY CORP. 


Dept. T, 602 WEST 52nd ST., NEW YORK 19, N. Y. Phone: PL 7-0440 
Western Branch: 6331 Holly'd Blvd., Holly’d 28, Calif. Phone: HO 7-2194 
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PREMIERE 


TEL-Animastand 
with ELECTRONIC ZOOM 


ANIMATION AND 
SPECIAL EFFECTS 
CAMERA STAND 


Installations thruout 
the world! Embodies 
features of photo en- 
larger, movie camera, 
micrometer and rail- 
road roundhouse. Op- 
tical effects such 
pens, angles, zooms, 
quick closeups and 
every variation for 
trick photography is 
easily produced wit! 
the $.0.S. TEL-Anima- 
stand 


A camera fitted 
to movadie 
counterbalanced 
vertical carriage 
photographs the 
art work. Takes 
even the heavi- 
or 
camera 
(Acme with stop 
motion motor 
illustrated). 

Il basic move- 
ments —_associa- 
ted with high- 
priced stands 
are _—incorpora- 
ted. Accuracy is 
assured through 


TEL-Animastand with 
TEL-Anima slidingcell 
precise regisire- board rotated at 45 


tion of art work. Includes four Veeder Root counters 

which calibrate 18” north/south movement, 24” east/ 

west travel, and zoom movements, to the Art Table 
ONLY 


or Cel Board. Basic Unit $2995 
New Electronic 
Zoom Control 
Features: 
e Adjustable Dynamic 
Braking. 
e Constant Motor 


Torque at any speed. 


e Instant Response at 
any position. 


@ Infinite Variable 
Speeds. 


Only $750 


® Reg. Trademark 
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for SMPTE convention 


HIGH SPEED 
PRINTER ROBOT 


COLOR 
PRINTER ROBOT 


PORTABLE CLEANER 
REWIND (DRY) 


PORTABLE CLEANER 
REWIND (WET) 


COLOR 
TIMER 


TAPE 
SPLICER 


POWERED 


REWIND ror conTINVOUS PROCESSORS) 


BOOTHS 3 & 4 MIAMI CONVENTION 
PRESENTED BY UNICORN ENGINEERING CORPORATION 


EXCLUSIVE MAIN OFFICE: 956 SEWARD, HOLLYWOOD, CALIFORNIA, HO 2-3284 
H F HOLLYWOOD FILM COMPANY 


DISTRIBUTORS: BRANCH: 524 WEST 43RD ST., NEW YORK, NEW YORK, LO 3-1546 
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SEE 


HOLLYWOOD'S 
GREATS 


at SMPTE convention 


HEAVY DUTY 
POWER REWIND 


AUTOMATIC 
SPLICERS 


EDGE NUMBERING 
MACHINES 


(8-16 COMB/35-16 COMB/35-65-70 COMB) HOT 


SPLICERS 


EASY 
EDITOR 


NEGATIVE 
BREAKDOWN REWIND 


TORQUE 
MOTOR REWIND 


BOOTHS 3 & 4 MIAMI CONVENTION 


MAIN OFFICE: 956 Seward, Hollywood, California, HO 2-3284 
i HOLLYWOOD FILM COMPANY 
BRANCH OFFICE: 524 West 43rd St., New York, New York, LO 3-1546 
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Section, Date and Place Program 


New York, Jan. 14, Carnegie Inter- ‘The Future of Film in Television” a _ panel 


K ; NOPT I K national Endowment Center, New conducted by Ethan M. Stifle, Eastman Kodak 

| York City Co., New York; Joseph T. Doughterty, E. 1. 

7 4=6CLENSES— : du Pont de Nemours & Co.; William Van Praag, 

Van Praag Productions; Clay Adams, CBS-TV; 

TEE ONLY COMPLETE SERIES New York; George Hankoff, Screen Gems Inc., 
New York 


20 lenses from 5.7mm extreme wide-angle 


(113°) up to 500mm super-telephoto | Canadian, Jan. 15, Shelly Films, Film — “Supersonic Sentinal’? produced by Avro 
oF PERFECTLY COLORMATCHED Toronto Aircraft Ltd., Toronto 

Report of Subcommittee on Laboratory Standards 

All lenses have T-stops (as well as f-stops) of the Canadian Section, by Rodger Ross, Ca- 


AND EIGg SPEED nadian Broadcasting Corp., Toronto 
“TV Studio Practice” by Harold Wright, Canadian 


Apertures from f/1.3, see below Broadcasting Corp., Toronto 


Dallas-Fort Worth, Jan. 15, American ‘Tour of AT&T facilities. Description of equip- 
| Telephone & Telegraph Exchange ment by Walter Allen, AT&T 
Bldg., Dallas 


Hollywood Section, January 20, ABC “New Horizons for Motion Pictures and Tele- 
Studio, Hollywood vision”’ by Norwood L. Simmons, Eastman Kodak 
Co., Hollywood 
Film — “Our Islands of Hawaii,’ presented by 
Ed McGlone, produced by Cate & McGlone for 
Hollywood Airlines, Hollywood 
Film — “The TV Workshop,” presented for 
Warren G. Smith, J. Walter Thompson Co., 
New York 


San Francisco, Feb. 10, Ampex Corp., “‘Recording Color Video on Tape” by Joe Roizen, 
Redwood City, Calif. Ampex Corp., Redwood City, Calif. 
“Editing and Splicing of Videotape’’ by Glenn 
Pew, Ampex Corp., Redwood City, Calif. 


Hollywood, Feb. 11, Stage 6, Motion Demonstration of Ampex Videotape Cruiser by 


ae Picture Center Studios, Hollywood Hal Mohr and Robert Day, Ampex Corp., Red- 
wood City, Calif. 
Exclusive 3-color correction, critical sharp- Hollywood, Feb. 16, Douglas Aircraft Tour of the Douglas DC-8 Jet Production Plant 


ness & highest contrast, even at full aperture. 
. wh Co., DC-8 Jet Assembly Plant, Long 


POR ANY MOVIE 
AND Ty CAMERA Atlanta, Feb. 17, WAGA-TYV Studios, ‘Production Use of Ampex Videotape Recorder” 


Atlanta by Bob Marshal, WAGA-TV, Atlanta 
C, Cine-Special, Arriflex, Cameraflex, Eyemo, “Problems of Taping a Weekly Show” by Skip 
Mitchell, barrelmounts, etc. 


Thomas, Peachtree Production Assoc., Atlanta 


BACH HANDPICKED | New York, Feb, 18, Carnegie Inter- “A Program-By-Program Billing System for Pay- 
| national Endowment Center, New TV” by Kenneth A. Simons, Jerrold Electronics 
oe York City Corp., Philadelphia, Pa. 
| Rochester, Feb. 19, Dryden Theatre, ‘“Stereophonic Sound” by W. W. Dean, General 
| Eastman House, Rochester Electric Co., Syracuse, N. Y. 


t Single-System Magnetic Sound—New Trend in 
cu 7 f en TV News Film Photography (p. 696) 


New Lenses for the 16mm Professional (p. 698) 


lens is scrupulously bench tested on lite ratu re F. Foster te 


Kinoptik Collimator. 


AND 100% GUARANTEED 


Each Kinoptik aPpocHROMAT carries an un- 
conditional guarantee for finest mechanical 
precision and highest optical performance. 


Animated Film Techniques Part VI (p. 38) 

Importance of Variable Shutter (p. 40) J. Forbes 

Exposure Meter for High-Speed Photography (p. 
43) 

Camerette Double-System 16/35mm_ Sound 


<a Camera (p. 45) J. Henry 

5.7mm f/1.8* 32mm [/1.9 75mm f/2 YE. Wile 
12.5mm £/2.5* 35mm f/2 100mm f/2 The Editors present for convenient reference a Wide Screen in Sixteen (p. 46 2 ay “b. 1959 
18.5mm f/2 40mm f/2.8 150mm f/2.5 list of articles dealing with subjects cognate to ; are deere 
20mm f/1.9* 40mm f /2 210mm f/2.8 motion-picture’ engineering published in’ a Ulura-Widescreen Movies with One Camera, 
25mm f /2 50mm f/2.8 300mm f/3.5 number of selected journals.« Photostatic or One Projector (p. 104) 

28mm 13 # 50mm f/2 500mm f/5.6 microfilm copies of articles in magazines that are “The Hanging Tree” (p. 112) 

Same £/2. ome £/1.8 available may be obtained from The Library Animated Film Techniques Pt. 7 (p. 114) 
Collimator- Reflex *for 16mm only of Congress, Washington, B.C, or from the Assignment “Frostbite” (p. 117) 


w/275mm and 485mm New York Public Library, New York, N.Y., at 


“Visual Squeeze’—New Technique for Com- 


prevailing rates. 
mercials (p. 118) A. Boyars 

See your fran- : Multiple Reel Film Editing Aid (p. 120) F. 

chised KINOPTIK * American Cinematographer vol. 39, Dec., 1958 Foster 

gealer ye karl heitz Tomorrow’s Photographic Assignments (p. 684) 

ted Automatic Electronic Focusing (p. 686) 
{] SMK-3. Cinematography— Vital Tool in Rocket Motors Britith Kinematography vol. 33, Nov. 1958 

j Production (p. 688) J. J. Lipper Automatic Devices in Cinematography (p. 123) 

, 400 LEXINGTON AVE., NEW YORK 17 © YUkon 6-4920_ Animated Film Techniques, Pt. V. (p. 694) F. N. G. Leevers 
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INSURE QUALITY 


In your motion picture processing— 


USE HUNT Quality Controlled 


photo chemicals 


All Hunt photo chemicals for both black and 
white and color processing conform to the 
following American Standard Specifications: 


Acetic Acid, Glacial - 100-1958 Potassium Metabisulfite, 

Ammonium Thiosulphate, 60% Granular »277-1957 
Solution - 252-1953 Potassium Persulfate .8.181-1949 

Anhydrous Sodium Thiosulphate . . . - 250-1953 Sodium Acetate, Anhydrous 

Benzotriazole, Photographic Granular 176-1958 

204-1955 Sodium Bisulfite, Photo 

Benzyl Alcohol .181-1954 Powdered .8.276-1949 

Borax, Photo Granular - 230-1954 Sodium Bromide, U. S. P. 

Boric Acid, Photo Granular -8.103-1949 Granular -207-1954 

Citric Acid, U. S. P. Granulor .8.102-1949 Sodium Carbonate, Mono- 


hydrat . 227-1954 
Formaldehyde, N. F. Solution 


.8.152-1949 Sodium Hydroxide, N. F. 
125-1956 Pellets . 225-1956 


Hydroquinone 126-1955 Sodium Metaborate, Octa- 


hydrate -231-1954 
Potassium Alum, U. S. P. 
Granular .8.150-1949 Sodium Sulfate, Anhydrous -8.175-1949 


Potassium Bichromate, Photo Sodium Sulfite, Anhydrous 
Granular . 300-1958 275-1952 


Potassium Bromide, U. S. P. Sodium Thiocyanate, N. F. 
Granular . 200-1955 Crystals . 177-1956 


Potassium Ferricyanide, Fine Sodium Thiosulphate, Rice 
Granular 302-1958 Crystals PH4.251-1953 


American Standard Specifications for Photo Grade 
Chemicals are available from the American Standards 
Association, Incorporated, 70 East 45th Street, New 
York City 17, N. Y. 


Manufacturing Established 
Chemists 1909 


PHILIP A. HUNT COMPANY 


PALISADES PARK, N. J. 
Chicago Cleveland * Cambridge Brooklyn Atlanta Dallas + Los Angeles San Francisco 
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CONT Ag) 


Printing Motion-Picture Films Immersed in a 
Liquid. Part III, Evaluation of Liquids. 
D. A. Delwiche, J. D. Clifford, W. R. Weller 
(for complete paper, see Jour. SMPTE, 67: 
678-686, Oct. 1958) 


vol. 32, Jan. 16, 1959 


Transistorizing 16-mm TV Remote Film Camera 
(p. 58) E. M. Tink 


Electronics 


International Projectionist vol. 33, Dec. 1958 
Handling and Projection of 16-mm Sound 
Motion-Picture Film (p. 5) R. A. Mitchell 


Color Temperature; What Is I? (p. 10) W. WwW. 
Lozier 


vol. 34, Jan. 1959 


New Insights into the Carbon Are (p. 5) R. A 
Mitchell 
Ampex Mag-Optical Converter for Theatre 


Sound Systems (p. 8) 


Kino-Technik vol. 13, Jan. 1959 
Verstarkerketten und Pegeldiagramme der Film- 
und Fernseh-Tontechnik (p. 2) P. P. Siither 
Verbesserte Magnetton-Bander auf Polyester- 
basis (p. 8) A. Kastle 

Fortschritte in der Herstellung von Hér- und 
Sprechképfen (p. 11) W. Dziekan 

Grundlagen fiir Planung und Bau moderner 
Fernsehstudios (Fl) P. P. Siither 

Einsatz des Fernsehens in der Spielfilm-Produk- 
tion (F6) E. G. 


RCA Review vol. 29, Dec. 1958 

On the Quality of Color-Television Images and 
the Perception of Color Detail (p. 495) O. H. 
Schade (also Jour. SMPTE, 67: 801-819, Dec. 
1958) 

Drive Factor of Conventional 


and Gamma 


Kinescope Guns (p. 564) R. D. Gold and J. W. 
Schwartz 

Automatic Control of Video Tape Equipment at 
NBC, Burbank (p. 642) R. W. Byloff 


PRECISION SOUND READERS 


your guarantee of the finest 


in sound editing equipment 


OPTICAL-MAGNETIC 


Model 800 RL, 16mm, 35mm and 4" tape. 
NET PRICE $269.50 


Features: Simple threading; SMPTE Standard 
chined film rollers with oilless bearings; 
ground shafts; 
bearings (surface cannot damage film). 


from right to left. 
right.) 


Complete 
Sound 
Reader 
Guide 


Free 


Built to SM 


needle bea 


with a black gun metal finish to protect from rusting. 


1037 UTICA AVENUE 


precision- 
polished stabilizer drum with needle 
Soundtrack is 
read by placing it towards the operator and reading 
(May also be read from left to 


CUSTOM MADE FILM SLITTER 


Features nickel chrome steel slitting blades, mounted in 


OPTICAL 


Model 600 RL, 16mm and 35mm. 
Net Price $195.00 

The ultimate in a precision optical 
track reader! Compact 6” x 6” x 
82" in size; 117-v 60 cyce. AC 
amplifier, 4-watt output; heavy- 
duty Alnico V speaker; safety 
fused; prefocused socket; pilot 
light; 6-ft heavy duty cord. 


WRITE 


FOR LITERATURE 


PTE Standards or your own specifications. 


rings. Base is constructed of ground steel 


All Prices F.0.B. Factory, Brooklyn, N. Y. 


Designers and Manufacturers of Equipment 
for the Motion Picture and Television Industries 


Come and see us at Booth 25 at the SMPTE Convention 


PRECISION LABORATORIES 


BROOKLYN 3, N. Y. 
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Photosensitors 


By W. Summer. Published (1958) by the 
MacMillan Company, New York. XVI 
+ 585pp. illus. diagrams + 90 pp. references 
and index. 5} by 8}4-in. Price $21.00. 


The book is titled by the generic term, 
photosensitors, which the author has coined 
to cover any type of photoelectric element. 
It deals with the elementary characteriza- 
tion of various photoelectric devices and 
discusses a large number of industrial ap- 
plications. 

The introductory chapters describe the 
action and characteristics of photosensitors 
and will be most helpful to those wishing to 
familiarize themselves in this device field 
for the first time. The treatment provides 
engineers and technicians with basic de- 
vice fundamentals for applications engineer- 
ing. Device physics is appropriately dis- 
cussed only in elementary terms. An ele- 
mentary background in associated optics is 
also provided in four chapters. 

Some 20 chapters are devoted to the de- 
tailing of principles and numerous applica- 
tions of photosensitors in industry ranging 
from protective devices to automatic door 
openers. One is struck by the exceedingly 
large number cf applications which are 
uniquely assembled in some detail for ready 
reference. Designers should find Photosensi- 
tors a valuable guide which charts the pres- 
ent state of the art and provides the back- 
ground and inspiration on which new con- 
trols may be develeped. 

The bibliography is monumental. A 
total of 1960 literature references are listed, 
ranging from the year 1635 to 1952. Six 
hundred and eighty-seven United States, 
British, French and German patents are 
listed in the photoelectric device and ap- 
plications field. The bibliography and patent 
sections make this book of great value for both 
technical and patent reference.— R.W. Sears, 
Bell Telephone Laboratories, Murray 
Hill, N.J. 


Practical Electroacoustics 


By Michael Rettinger. Published (1955) 
by Chemical Publishing Co., 212 Fifth 
Ave., New York, 271 pp. Illus. Graphs. 
54 by 84 in. Price $10.00. 

(Edit. Note: Through no fault of the 


present reviewer, this book has far too long 
awaited attention in the Journal.) 


This little book is of particular interest 
to those whose specialty is sound recording 
or the pickup of music and speech for 
broadcast. The text is easy to read and it 
is not intended to be mathematical. The 
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DM OXBERRY 


OPTICAL PRINTER — Maite Sohion 


1. 35mm-16mm by simple 
interchange of sprocket and 
shuttle with fixed pin 
registration. 


. Automatic dissolve, stop 
motion or continuous move- 
ment, from 8 frames to 8 
feet. 

. Automatic follow-focus — 
4 to 1 blowup, 4 to 1 reduc- 
tion. 

. Variable speed motors with 
high speed rewinds. 

. Delivers 22,000 foot can- 
dies from 500 watt lamp: 
will also handle up to 1,000 
watt lamps. 


ANIMATION STAND — Maitoy Sotion 


1. 35mm-16mm by simple 7. Interchangeable peg 


interchange of sprocket and standards. 

Shuttle with fixed pin 8. Underlighting. 

registration. 9. N, S, E, W compound move- 
; Automatic dissolve, stop ments. 

motion or continuous move- 10. No-play counter mechanism. 

ment, from 8 frames to 8 é 

feet. 11. Electric controls for all 

movements with master 

. Rack-over camera with auto- interlock — remote and/or 

matic take-up. panel. 


. Electric zoom with follow 


focus from 36 to 1 field. 


. Electric platens, 12 and 18 


fields. 


. Floating pegs with counters 


and controls. 


. Rear projection for stop- 


motion or continuous 
motion images. 


. 5-speed stop motion con- 


trols with high speed 
rewind. 


7. 


. Lens dial indicators cali- 
brated in .0005. 

Camera on cradled platform 
with dial indicators for cor- 
recting scene alignments. 


. Automatic and “Touch-key” 


skip-framing. 


. Aerial image projector per- 


mitting moving aerial 
image. 


. Will handle Cinemascope 


and all other wide-screen 
lenses. 


. Projector head has dial 


indicator and controls for 
vertical and horizontal 
movement. 


. Projector head will hold 


4-1,000 foot reels. 


WRITE FOR NEW PRICE LIST AND SPECIFICATIONS 


See the new 


the anitnation equipment corp. 


38 HUDSON STREET + NEW ROCHELLE, NEW YORK +» NEW ROCHELLE 6-8138 


Oxberry Unistand 
at Booth No. 22 
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author’s experiences color the book and 
are especially valuable in controversial 
areas, such as, for example, microphone 
placement. The author states, “The 
purpose of this book is to present engi- 
neering information on electroacoustics, 
covering both basic principles and practical 
applications.” 

Ihe sections on microphones, loud- 
speakers and constant resistance crossover 
networks are clear and items of 
equipment commonly used in broadcast 
and recording studios and control rooms. 
This reviewer found the chapter on public 
address systems interesting because of the 
several good examples cited. 


cover 


Te fit Bell & Howell 
Models D & J... $5,100 
To fit Depue-Carison 
and Andre Debrie Step 
Printers . . . $4,100 
(F.O.B. New Rochelle, N. Y.) 


green an 


filters. 

Used by: Pathe Labs. 

Movielab Color Corp. 
Color Service Co. 


General Film Labs. og 
Consolidated Film Inds. trimming fil 
Alexander Film Co. tivity. 


Deluxe Laboratories 
U. S. Signal Corps 
Ace Film Labs. 
Warner Bros. 


The chapter on architectural acoustics 
would hardly meet wide-spread accept- 
ance by acousticians. Very few acoustical 
consultants would put much faith in 
“dynamic symmetry” as a factor in 
acoustical design. Convex splays for 
broadcast and motion studios are no 
longer in vogue either in the USA or in 
Europe. 

The chapter on magnetic recording is 
long and informative and contains in it 
interesting practical data. Because the book 
was published in 1955, some of this material 
is already dated. The chapters on magnetic 
structures and vibrations did not thor- 
oughly satisfy the reviewer. The magnetic 


3-LIGHT 
Additive Color 


COMPENSATING 
HEAD 


Supplied to fit existing machines 
of Bell & Howell Continuous Printer 
Models D & J and Depue-Carlson and 

Andre Debrie Step Printers. 


This 3-light additive color unit supplies discrete blue, 
red beams. 
tamination of the others. 

Solenoid o 


No one beam contributes to con- 


perated, calibrated neutral density glass 
Five filters in each color beam, giving 32 printer 
steps of .025 or .030 Log E. 

High efficiency 
splitters to form a single mixed output beam. 
lass and/or high efficiency interference-type 
ters, “peaked” to the positive stock sensi- 


interference-type dichroic beam 


Printing speed up to 125 feet a minute for continuous 
printing; 55 feet a minute for step printing. 

Three 750-Watt bulbs, operating at 60-80 volts. 
Assures long bulb life, saving time in calibration. 

Adjustable lamp sockets to line up filaments. 


Three 


degrees of freedom; vertical, rotational, lateral. 


_ Four-leaf adjustable diaphragm, imaged at the print- 
ing aperture which provides an optical printing aper- 
ture for exposure and/or uniformity control (on units 
to fit Bell & Howell Models D & J only). 


AVAILABLE ACCESSORIES 


3-Channel Memory Unit with Reader for automatic operation of 
flipper assembly, reading in succession blue, green, red and storing 
the introduced information. 15 neon pilot lights indicate when the 
15 neutral density filters are in or out so that operator can see at a 
glance if Reader and Memory Unit are functioning properly. For 
easy servicing, commercially available punched tape reader is used 
asa base. Price: $3,200 F.O.B. New Rochelle, N. Y. 


Keyboard and Punch with 32 combinations 
for each color; blue, green, red; with an addi- 
tional channel for introducing other informa- 
tion such as stop, lap dissolves, etc., and with 
built-in scene counter. Can also be used with 
Reader to reproduce automatically duplicate 
tapes and will permit corrections of the tape 
and continue with the accepted information. 


Price: $2,100 F.O.B. New Rochelle, N.Y. 
Write for further information 


FISH-SCHURMAN CORPORATION, 85 Portman Road, New Rochelle, N. Y. 
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structures chapter seems suited to students 
learning practical magnetics while the 
chapter on vibrations seemed too ab- 
breviated to help the recording or radio 
engineer. Nevertheless, the information 
is accurate and easy to follow. 

Recording and broadcast engineers as 
well as those working with public-address 
systems and home music reproduction 
should find this book particularly help- 
ful.—Leo L. Beranek, Bolt Beranek and 
Newman Inc., Cambridge 38, Mass. 


Sensitometry in Practice 


By Keith M. Hornsby. Published (1958) 
by Henry Greenwood and Co., 24 Welling- 
ton St., London W.C.2. Price 19s 6d 
plus pestage 10d if ordered frem publisher. 
Distributed in the United States at $4.75 
by American Photographic Book Publishing 
Co., 33 W. 60 St., New York 23. 


This book is a fairly complete, practical 
and up-to-date treatise on sensitometry. 
It presents not only the basic principles 
but also the practical procedures for 
carrying out sensitometric investigations 
and practicing sensitometric control. 

The fundamental concepts and defini- 
tions of sensitometry are given with a 
touch of historical background and nu- 
merous references practical photo- 
graphic situations. The elements of sensi- 
tometric testing are presented in separate 
chapters on exposure, processing, densi- 
tometry, preparation of characteristic curves 
and evaluations of characteristic curves. 

The basic essentials of a sensitometer 
are listed as a light source of constant 
intensity, a light modulating device and a 


holder for the sensitive material under 
tests. A shutter and filter holders are 
mentioned as “refinements.”’ The in- 


candescent electric lamp is said to be 
universally used as a sensitometric light 
source. The truth of this statement could be 
questioned because the electronic flash 
source should be recognized as a sensi- 
tometric light source since it is used in the 
Mark Sensitometer of Edgerton, 
Germeshausen and Grier, Inc. Time- 
scale and intensity-scale modulating sys- 
tems, shutters and filters are discussed. 
Two sensitometers which are commercially 
available in England are mentioned. 
These are the Eastman IIb Sensitometer 
and the Eastman High Intensity Sensi- 
tometer, Model 6. The Model 6 Sensitometer 
is described, and it is evidently the same 
instrument as the Kodak Pathe Type 6 
Sensitometer. For those who would rather 
make a simple, less expensive sensitometer, 
Mr. Hornsby tells how such an instrument 
can be made, and he gives practical 
suggestions about its construction and 
adjustment. 

For the processing of sensitometric 
exposures, Mr. Hornsby claims _ that 
satisfactory results can be obtained without 
the installation of special sensitometric 
processing machines, which he implies 
are practical only for large laboratories 
such as the research laboratories of photo- 
graphic manufacturers. Developing meth- 
ods suggested are the vacuum flask method, 
brush development and roll film tank 
development. Although simple processing 
methods are suggested, the necessity for 
good control of temperature and agitation 
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film processing 


= 


“One of the most dependable 

‘no maintenance— no leakage’ valves 
we’ve found in 21 months of ’round 
the clock service,” 


states Ed Reichard, Chief Engineer, Consolidated 
Film Industries, Hollywood, California. 


Hundreds of thousands of dollars are represented 
in the original negatives processed for motion 
pictures by Consolidated Film Industries. Fail- 
ure of the processing equipment can result in 
damage to these valuable negatives. C.F.I. 
processing equipment handles highly corrosive 
solutions such as ferricyanide bleach used in 
processing color film. To insure against failure 
in its equipment, Consolidated Film Industries 
specifies Chemtrol plastic ball valves. 


| —Plastic piping systems 
| equipment for corrosion service 


| Distributor stocks nationally 


CHEMTROL 


10872 STANFORD AVE., LYNWOOD, CALIFORNIA 
NEvada 6-0837 


BALL VALVE 


CHEMTROL manufactures plastic piping systems equipment for cor- 
rosion-service. We have available a complete family of plastic valves 
with outstanding flow characteristics and service life. CHEMTROL 
equipment is constructed of the latest polymers developed for speci- 
fic industrial needs. These include PVC (polyvinyl chloride) Type 
| and II; Kralastic**; Penton’; Profax® (polypropylene). Other CHEM- 
TROL products include CHECK VALVES, BALL COCK VALVES, METER- 
ING NEEDLE AND GLOBE VALVES. If you are an engineer designing 
plastic piping systems, send for our new handbook #159, using 
coupon below. * Hercules Powder Co. ** Naugatuck Chemical Co. 


CHEMTROL 


10872 STANFORD, LYNWOOD, CALIF. 
Gentlemen 


Please send us your new handbook +159 for 
design of plastic piping systems. 


Name 
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The first low-priced 
TRIPLE-DUTY 


animation, titlestand 
and product stage for 
all filmakers 


is stressed. Again, practical suggestions 
for achieving this are given. 

The chapter on density measurement 
and densitometers gives a good description 
of specular, diffuse and doubly diffuse 
density and their relationship to the 
effective density of a photographic image 
in contact printing and enlarging. Visual 
and photoelectric densitometers are dis- 


cussed and several commercial densi- 
tometers are described. 
The author goes into’ considerable 


detail on the preparation of the charac- 
teristic curve, because it is the commonest 
operation in sensitometry and is the 
source of the majority of sensitometric 


data. Graph paper, plotting templates, 
step identification and the relationship 
between exposing wedge densities and 
log E calibration are factors that are 


included. Even the drawing of a smooth 
curve and the detection of haphazard 
errors in plotted points are discussed. 

Under the heading of ‘Evaluating the 


principles of analytical color densitometry 
is desirable if the limitations of integral 
densitometry are to be appreciated. He 
therefore includes an explanation of ana- 
lytical density in this chapter in addition 
to the section on integral density. Pseudo- 
analytical densitometry, which consists of 
integral densitometry of single-dye scales 
obtained by red, green, or blue light 
exposure, is offered as a simple method that 
can be used in some testing situations. The 
limitations of pseudo-analytical densi- 
tometry are noted, however. 

The chapter entitled, ‘Product Testing” 
tells how sensitometric tests can be used to 
evaluate the performance of a new sensitive 
material or processing solution. Time- 
gamma curves, time-temperature curves 
and tone reproduction curves are relation- 
ships that are derived by sensitometric 
tests. The estimation of the true effects of 
treatments such as _ hypersensitizaticn, 
latensification, intensification and reduc- 
tion can only be carried out sensitometri- 


Model TS-1 
basic Stand 
with camera 
carriage and 
artwork table $895 


cally, says Mr. Hernsby. 

A chapter on sensitometric control opens 
with the statement: “By far the greatest 
application of sensitometric methods by 
users of photographic materials is in the 


Characteristic Curve,’ Mr. Hornsby writes 
not only about the principal properties 
of a photographic material such as fog, 
contrast and speed, but he also devotes 


TRIPLEX 


Florman & Babb proudly introduces the 
all new TRIPLEX. a top quality precision 
designed animation It's 
ture and workmanship assures you of t 
quality The F&B TRIP. 
X costs less and does more than any 
other animation stand now available. It 
will accommodate Arriflex 16 or 35 mm., 
Eyemo, Maurer, Mitchell, Cine Special, 
Bolex and all 4x5 Still Cameras. _--" 


2—IN at DIAGONAL 
ON Positic 


Columns can be locked at 


For copy and 
product and puppet stages— 


ie locked in 
ADDITIONAL FEATURES 
© Artwork table can be piveted out of the way so 
huge artwork can be taped te wall or floor for 


to table—t te 12 field te 
fleor 1.24 field— 


e@Each movement registered by counters in 
an inch. 


1/100th. of 

© Diagonal or off-center rooms on both animation 
product stage. 

© Animation table with 2 bars moving 16 
registered with scale in 1/20th. of an inch. 


@ Animation table rotates for spins and diagonal 
pans — registered in degrees. 


projection. 
@ Piaten is hinged—platen glass is Gimbal 
mounted. 
© Entire construction of stee! and cast aluminum— 
resting on 4 adjustable leveling feet. 


IFICATIONS 


HT VER THC 76 INCHES 
sie TH HORIZONTAL 62 INCHES 
a6 INC 

ANT WORK TABLE.TOP 24” 
WEIGH 300 LBS APPROX. 


compute STAND WITH COMPOUND CAMERA 


TABLE, AND COUNTERS $1495.00 
TS3 HINGED PLATEN $80 00 

UNDERNEATH LIGHT BOX $95 00 
TSS TOP LIGHTS ON UNIVERSAL 

BRACKETS $95.00 


Write for complete descriptive brochure and 
price lista, 

Complete stock of motion picture equipment, 
supplies, and F &B products. 


FLORMAN & BABB, 


INC. 


68 W. 45th ST. N.Y MU 2-2928 
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space to characteristic curve shape changes 
and distortions. Various speed criteria 
are well described. The Purter & Driffield 
system, the Scheiner and DIN criteria, the 
Weston system and the gradient criteria 
are included. The derivation of the 0.3G 
speed system, now the basis for ASA and 
BSI speeds and exposure indeves, is 
covered adequately and objectively. 

The chapter on positive materials is 


about the special problems associated 
with the sensitometry of photographic 
papers. Reflection densitometry systems 


and some commercially available reflection 
densitometers are described. The properties 
of the paper characteristic curves which are 
ef value in determining the significant 
properties of a paper are given as the 
maximum usable density, the minimum 
usable gradient and the evposure range 
between these two points. The section on 
matching the negative and paper contains 
the statement, “It is a sad reflection on 
public discrimination that in the D. and 
P. industry (presumably the Developing 
and Printing industry) where exposure 
and subject variations are great, it is 
becoming standard practice to use only 
one grade of paper in semiautomatic 
printers without, apparently, displeasing 
the majority of customers.” 

Since the accurate determination of 
absolute spectral sensitivity and contrast 
characteristics of photographic materials 
is outside the scope of normal sensi- 
tometry acccrding to Mr. Hornsby, his 
chapter on spectral sensitivity deals pri- 
marily with the qualitative evaluation of 
spectral sensitivities obtained with simple 
instruments such as the spectrograph, 
and with color filters. 

The sensitometry of multilayer color 
materials is covered in the longest chapter 
in the beok The problem in the exposure, 
processing and densitometry of color 
materials for sensitometric tests is clearly 
explained and adequately covered for a 
book of this kind. Although Mr. Hornsby 
agrees that analytical color densities cannot 
be evaluated as easily as integral densities, 
he says that an understanding of the 


control of processing.” This chapter tells 
how to choose a developer which will pro- 
vide the easiest control, how to maintain 
constant development and how to choose 
and store a film for control test use. Meth- 
ods of recording and evaluating control test 
data are discussed. The control of drift by 
adjusting the replenishment rate is thor- 
oughly covered. 

The sensitometry of miscellaneous light- 
sensitive materials is taken up in the next 
chapter. The special sensitometric proce- 
dures necessary in the sensitometry of 
reversal materials, variable contrast mate- 
rials and ultraviolet sensitive materials are 


described. The over-riding principle is 
always the same, says Mr. Hornsby, 
namely, the material is given a series of 


accurately controlled exposures under con- 
ditions which are as close as possible to 
those used in practice; it is then processed 
under standard conditions, the densities 
measured and a curve plotted from which 
numerical expressions of the material's 
characteristics can be obtained 

The final chapter in this practical book 
is on approximate methods and is aimed at 
those in the photographic business who 
cannot justify the financial expenditures 
for the equipment necessary for obtaining 
accurate sensitometric results. Mr. Hornsby 
says that very valuable information can be 
obtained from the use of quite simple im- 
provised equipment, provided the limita- 
tions of its use are recognized, and pro- 
vided also that the user’s basic knowledge 
of sensitometry is sound. This book cer- 
tainly zives the reader every opportunity to 
acquire a basic knowledge of sensitometry. 
It is evident that the author’s intention is to 
make sensitometry available and under- 
standable to the commercial photographer, 
the scientific photographer, the photo- 
finisher and other workers in the field of 
photography who may have considered 
sensitometry as a highly technical subject 
of interest only to the photographic manu- 
facturer and research worker. Mr. Hornsby 
has attained this objective.—/red Eisen, 
Kodak Research Laboratories, Eastman 
Kodak Co., Rochester 4, N.Y. 
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| The EAEC-16 
CONTINUOUS FILM PROCESSOR 
For Ektachrome, Anscochrome and Eastman Color 


COMPLETELY INSTALLED, SET UP AND OPERATING IN LESS 
TIME...AND AT A LOWER COST THAN ANY OTHER MACHINE 


The RO-NAN EAEC-16 brings you fully-automatic, top quality con- 
tinuous processing of 16mm Ektachrome, Anscochrome and Eastman 
Color Negative and Positive at a cost far below any comparable 
machine. Built to close tolerance specifications, the EAEC-16 incorpo- 
rates many exclusive features not found in equipment costing much 
more. These RO-NAN design features are your assurance of many 
years of trouble-free operation with a minimum of maintenance. 
Before you buy any automatic film processing equipment... check 
with RO-NAN first! Our years of experience in the manufacture of 
film processing equipment can save you much time and money. Write 
today for complete information and technical specifications. 


NO OTHER MACHINE AT ANY PRICE 
GIVES YOU ALL THESE FEATURES 


Processes Ektachrome at 3600 ft. 
per hour. 


Processes Anscochrome and East- 
man Color at 1500 ft. per hour. 
Automatic Flow Rator replenishment 
at operating temperatures. 

Jet-Tube turbulation. 

Complete and quick rack removal. 
Spraywash system on two sides of 
film on all washes. 

All valves and pipes corrosion-proof. 
Torque motor takeup assembly. 
Temperatures controlled by dual 
Taylor recording instruments, within 
Y% degree. 

2000 ft. takeup reel capacity. 
Forced air drying, thermostatically 
controlled. 

35mm model available. 


RO-NAN equipment can be furnished on a lease basis. 


RO-NAN can also furnish continuous processing equipment for Koda- 
chrome film in 16/35 and 35mm models, Also available: Mylar splic- 
ing equipment, silver recovery units and slitters for 8/l6mm film. 


Please send compiete information on the Ro- NAN EAEC-16 7 
Continuous Processor. | 
Name | 
Firm | 
Address | 
City Zone State | 


6161 CEDROS AVENUE © VAN NUYS, CALIFORNIA 
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PROBLEMS IN 
COLOR? 


MODEL 1503 COLOR DENSITOMETER 


MODEL 1508 SCENE TESTER 
For full information, write 


Srank Hervinfeld Engineering Eorpr. 


5716 CAMILLE AVE. + CULVER CITY, CALIF. 


PHONE TEXAS 0.4419 


Photo Chemistry in Black-and- 
White and Color Photography 


By George T. Eaton. Published (1957) 
by Eastman Kodak Co., Rochester 4, 
N.Y. 124 pp. 84 in. by 5} in. Illus. Price 
$1.25. 


An excellent little book written for 
photographers and technicians who have 
had very little formal training in chemistry, 
physics or photographic theory. All phases 
of photographic processing in black-and- 
white and color, negative-positive and 
reversal are discussed briefly and simply to 
provide a good beginning to the study 
of this field. 

A somewhat better discussion of the 
washing process appears here than in 
many of the more technical books on 
photography, giving this phase more of 
the relative importance that it deserves. 
The explanation of pH and its importance 
in photography is so clearly made that no 
photographer should have difficulty in 
understanding it. The book is well il- 
lustrated and nicely lithographed.—H. L. 
Baumbach, Unicorn Engineering Corp., 
1040 N. McCadden PI., Hollywood 38. 


Wir Filmen Mit 8mm 


By Heinrich Freytag. Published (1958) by 
Fotokino Verlag-Halle, Halle (Saale) C 2. 
Muhlweg 19, Germany. 140 pp. Illus. 43-in. 
by 6} in. Price DM 5.10 


Beginners in the field of home movies 
who read German will find this small book 
a useful introduction to the field. It is sized 
to slip handily into one’s pocket. The book 
briefly presents all the information needed 
to make a start with the 8mm camera, 
covering the fields of camera technique, 
home movie production, editing, titling, 
and projection. Exposure is outlined for 
black-and-white, Kodachrome, and Agfa- 
color films, but no film processing is men- 
tioned. The 140 pages are well illustrated 
and, while the book is aimed at users of 
8mm film, the remarks generally apply also 
to 16mm film.—Robert S. Barrows, Kodak 
Research Laboratories, Fastman Kodak 
Co., Rochester 4, N.Y. 


Journals Available /Wanted 


These notices are published as a service to ex- 
pedite disposal and acquisition of out-of-print 
Journals. Please write direct to the persons and 
addresses listed. 


Available 


Issues beginning in 1953 available on a 
nominal basis. Write: Mitchell M. Badler, 
1711 Davidson Ave., Bronx 53, N. Y. 


Complete set of Transactions, except Nos. 
6 and 9, and all Journals published to 
date, including indexes. All in good condi- 
tion. Price $500. Also extra copies of Trans- 
actions Nos. 2, 3, 4, 5, 8, 21, 31, 32. W. W. 
Hennessy, RFD #2, Pound Ridge, N. Y. 


Complete set of Journals from May 1937 to 
June 1954, including special volumes and 
membership directories, excellent condi- 
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tion; also Mar., May 1934 and July 1935 
issues. Write: Harry R. Lubcke, 2443 
Creston Way, Hollywood 28, Calif. HO 
9-3266. 


Jan.-Dec. 1950; Jan., Feb., Apr.-Dec. 
1951; Jan.-Mar. 1952. Also available are 
vols. 6 and 7 of The Television Society 
(British) covering the period Jan. 1950 
through Sept. 1955. Write: Andrew N. 
McClellan, 65 Hillside Drive, Toronto 6, 
Ont., Canada. 


Dec. 1946, Feb.-Dec. 1947, 1948-1955 
complete. All copies in perfect condition; 
for sale as entire lot only. Write: Joseph W. 
MacDonald, 2414 Sullivant Ave., Colum- 
bus 4, Ohio. 


Jan. 1947 to Dec. 1957 complete and in per- 
fect condition. For sale only as a set. Write: 
Charles J. Marshall, 2816 Royalston Ave., 
Kettering 19, Ohio. 


Complete set of Journals Jan. 1949 to Dec. 
1958. Perfect condition. What offers? 
Write: J. G. Jackson, 210 Kingsway 
South, Port Alberni, B.C., Canada. 


All Journals June 1940 to Oct. 1958, except 
Aug. 1943, Jan., May, Nov. 1946, Dec. 
1953. Write: David Waddell, 95 North St., 
Stoneham 80, Mass. 


Feb. 1937; May—Dec. 1938; 1939-1943 
complete; 1944 complete except for May; 
1945 complete except for Jan.; 1946 
complete; 1947 complete except for Apr., 
May, June; 1948 complete except for 
June; 1949-1950 complete; Jan., Feb., 
Mar. 1951; 1952 complete; Feb., Mar. 
1953. Also Edison Home Kinetoscope in 
operating condition, with 4 reels of original 
film and 2 glass slides. Bill Straley, 123 
Arroya Vista Dr., San Antonio 1, Texas. 


Jan., Mar. 1958; Feb.—Apr., June—Sept., 
Dec. 1947; Jan., July-Oct., Dec. 1946; 
Feb. 1937; June 1936; Index 1936-45. 
Fine condition; $1 each. James G. Barrick, 
1278 West 103 St., N. W., Cieveland 2, 
Okio. 


Wanted 
Jan. 1938. E. Raymond Arn, Film Asso- 
ciates, Inc., 4600 S. Dixie Ave., Dayton 9, 
Ohio. 


High-Speed Photography, Vols. 2 & 3. 


Morton Sultanoff, Terminal Ballistics 
Laboratory, Aberdeen Proving Ground, 
Md. 


High-Speed Photography, Vols. 1, 2 & 3. 
John H. Waddell, Fairchild Camera & 
Instrument Co., 5 Aerial Way, Syosset, 


Jan. 1938, Jan. 1949. Dept. of Cinema, 
Univ. of Southern Calif., University Park, 
Los Angeles 7. Att: Herbert E. Farmer. 


Transactions No. 1, 1916 ($5 offered); 
No. 6, 1918 ($10 offered); No. 7, 1918 
($10 offered). James G. Barrick, 1278 
West 103 St., N.W., Cleveland 2, Ohio. 
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AUPriconm iGimmm Cameras 


QUIET AS A CANDLE FLAME! 


The Auricon Camera is unique, with noiseless operation as silent proof of precision 
design. It runs so quietly that no heavy and cumbersome external blimp (sound-proof 
enclosure) is required! For fast “set-up” and dependable filming of professional 
16mm talking pictures, Producers and Cameramen choose Auricon to shoot pictures 
synchronized with Optical or Magnetic “double-system” recording equipment, or 
to record “‘single-system” sound on the same film taking the picture. 

All Auricon Cameras are sold with a 30-day money-back guarantee. You must 
be satisfied! 


<< Write for your free copy of this 74-page Auricon Catalog. r” 
A UTRI CO MW 
A PRODUCT OF 


BERND T-BACH, Inc. 
6946 Romaine Street, Hollywood 38, Calif. / HOlly wood 2-0931 


16MM 
SOUND-ON-FILM 
CAMERAS 


CINE-VOICE II 
2) $795.00 & UP 
100 ft. Runs 244 min. 


AURICON PRO-600 // 
$1871.00 & UP 
600 fr. Runs 1644 min. 


SUPER-1200 
a $5667.00 & UP 
1200 ft. Runs 33 min. 


MANUFACTURERS OF SOUND-ON-FILM RECORDING EBQUIPMENT SINCE 1931 
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products 


Cand developments) 


Further information about these items can be 
obtained direct from the addresses given: As in 
the case of technical papers, the Society is not 
responsible for manufacturers’ statements, and 
publication of these items does not constitute 
endorsement of the products or services. 


An opto-electronic telescope that uses a 
supersensitive television camera has been 
developed by the Air Force and is in opera- 
tion in the Weaver Observatory at Witten- 
berg College, Springfield, Ohio, where it 
has been used to take pictures of the moon. 
The system is based on a pickup tube 
developed by Westinghouse Electric Corp. 
Electronic Tube Div., Dayton, Ohio. It is 
said to be three to four times more sensitive 
to white light than tubes previously used for 
telescope photography. Its sensitivity to 
longer wavelengths in the spectrum from 
yellow to red makes possible remarkable 


daylight pictures of the moon and planets. 
A composite photograph of the full moon, 
made up of more than 200 separate pictures, 
shows the rays of the crater Tycho and other 
awesome details which are indistinguish- 
able in other photographs. 


A 16mm Fastax high-speed camera, Model 
WF-3T, designed to supplement but not 
replace the standard 8mm and 16mm 4- 
sided prism cameras, has been announced 
by Wollensak Optical Co., Dept. FA-3, 
850 Hudson Ave., Rochester 21, N.Y. 
The new camera has a high-index glass 2- 
sided prism shutter plus a new drive mech- 
anism. The continuous rotating 2-sided 
prism is synchronized with film movement 
to take 150 to 6000 pictures/sec. The camera 
uses 100-ft daylight loading spools and is 
designed especially for studies of short 
duration. The new camera will be on dis- 
play in Booth 45 at the Miami Beach Con- 


vention. 


The Traid Model 805 Fototracer, a 
16mm camera which holds 1200 ft of film 
and may be used for filming any events up 
to 50-min duration has been announced by 
Traid Corp., 17136 Ventura Blvd., Encino, 
Calif. Designed specifically for rocket engine 
testing, it is also suited for other applica- 
tions requiring large film capacities. It is a 
ruggedized lightweight, intermittent-move- 
ment design and operates at 16, 24, 32 and 
64 frames/sec from a governor-controlled 
heavy-duty motor. A fail-safe device auto- 
matically stops the camera if the film 


JUST WHAT IT TAKES 


The space conserving Studio 
Sound S-301-R Program 
Equalizer . .. modular design 
gives exceptional flexibility 
for mounting . .. greater 
number of high & low 


frequencies give unusual 
control, eliminating program 


level variation and “clicks” 
in line circuits ... easy to 
read, easy to control. 


711 So. Victory Blvd. 
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TO MAKE THE SHOW... 


~e 


See them all at the STUDIO SUPPLY CO. BOOTH (Booth 35) at the SMPTE Convention in Miami, 
May 4-7, 1959. We invite your inquiries either personally at the show or written to: 


STUDIO SUPPLY CO. 


Burbank, California 


ee 
ee 


Be sure and see the S-301-R Pro- 
gram Equalizer plus these other 
Show Stopping features: 


Hallen transistorized portable magnetic 
film recorder. 


Sony and Neumann/Telefunken Micro- 
phones. 


UltrAudio CustoMixer Portable Mixer 
Amplifiers. 


StudioSound Equalizers and Filters, Pads 
and Networks. 


Knobs; Patch Cords; Jacks; Connectors; 


Switches; and Other Equipment and 
Accessories for the Professional. 


Box -Z-3-59 
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breaks. Extra-large sprockets provide more 
teeth to engage the film perforations and 
provide greater pulling power on the roll of 
film. 


A new Autex, Model VI-2, has been 
announced by Flight Research Inc., Box 
1-F, Richmond 1, Va. The new automatic 
exposure control device is similar in prin- 
ciple to earlier models, but has been re- 
designed for increased ruggedness, reli- 
ability and convenience of operation. The 
control circuits are completely transis- 
torized, employ the latest printed circuit 
techniques, and are potted in epoxy resin 
for the sake of reliability. The control 
box measures 1} by 4 by 9} in. Batteries 
in the control box make the device inde- 
pendent of external power. Adapters are 
available for mounting the control head to 
any camera. The flexible drive cable used 
to couple the control head to the iris ring 
of the lens permits connection to any size 
of lens without interference between ex- 
posure control and lens focus adjustment. 
This system is the subject of a paper and 
demonstration scheduled for May 5 at the 
Society’s Convention at Miami Beach. 


REAR SHUTTER 


ONT SHUT TER 


OCKING CLAMP 


MATCHED GROOVED 
PLATES 


A variable shutter for the Flight Research 
35mm Model IV-C Multidata Camera, 
designed primarily to meet the need for a 
convenient method of changing exposure 
with long focal length lenses has been 
developed by Flight Research Inc., Box 
1-F, Richmond, Va. Designed to mini- 
mize inertia, the unit consists of two rotary 
shutters mounted on concentric shafts 
with the blades held together by matched 
grooved plates. The shutter opening can be 
changed from 0° to 130° in 2.5° gradations 
by means of a calibrated knob on the 
camera face. The knob locks in place to 
insure stability of the shutters in set posi- 
tion. 
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New! cotor...ANSCOCHROME /EKTACHROME 


at your fingertips’ 


FILMLINE MopEL ac-s ( CONTROLLED 
COLOR PROCESSOR PROCESSING 


16MM Anscochrome — 480 Ft. an Hour 
16MM Ektachrome 1,380 Ft. an Hour Plus all these features 


Filmline’s exclusive “ACCURATED OVERDRIVE” 
film transport mechanism guarantees 100°, machine e Exclusive ‘‘ACCURATED OVERDRIVE” 


performance and protection for your films. The “i 
film can actually be manually held at the feed-in a Ps Guard Temperature Control 


end of the machine to a 100% stall without breaking Ai : 
the film or altering the film. footage per tank sub- Air Drybos. No Heating 
stantially. Machine automatically resets itself upon © Fead-tn and take up Elevators for Con- 
release of the film. tinuous Processin 


° . @ Adjustable Film Racks in Each Tank 

/ / e@ All Metal Construction. No Plywood 


@ Stainless Steel Tanks, Fittings, 
J Milford, Conn. Corp. circulation Pumps, Etc. 
Dept. SMM-59 @ Replenishment Fittings and Bottom 
Drain Valves. 
World’s Largest Line of Film Processors Manu- @ Oil-less Air Compressor 
factured Under One Label. e@ Filmline Cushnblo Air Squeegee 
DISTRIBUTED BY: Fully Equipped $12,700.00 F.O.B. Milford, 
Camera Equipment Co., New York, N. Y. Conn. (Other Color Processors Available) 
Caldwell Equipment Co., Toronto, Canada Lease or Finance Plans Available. 
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When you push « remote con- 
button, @ smooth and fast mechanism, 
i electric motor, cha 
Vy second. After 


#6800 


ELECTRIC SLIDE CHANGER 
70 (3%" x 4") SLIDES 


MOTOR 


Ay, 


FEED MAGAZINE 
70 Nig” slides 


Easily Mounted on al! T.V. Slide Projec- 

tors as well as on all 34%" x 4” 

Slide Projectors (Besseler, A.0., Golde- 

Heiland, Strong Arc). 
| 
| 


i 


i 


For Demonstration, or Literature, 


GENARCO 


97-10 SUTPHIN BLVD. 
Jamaica 35, N. Y. 


A series of lenses made of ‘‘non-brown- 
ing’’ glass for use with industrial TV 
cameras in observation of radioactive areas 
has been announced by Wollensak Optical 
Co., Rochester 21, N.Y. Glass used in the 
lenses is reported to withstand one million 
Roentgen of gamma radiation (cobalt 60) 
at the rate of 240 Roentgens/min with less 
than 5% browning for the wavelength 
region 4500-7000 A. The lenses are de- 
scribed in detail in a paper scheduled for 
presentation at the SMPTE Convention in 
Miami, May 3-8. 


The Pan-Cinor 10 to 30 mm //2.8 Vari- 
focal Zoom-lens for the Camex Reflex 8 
has been announced by Kar! Heitz, Inc., 
480 Lexington Ave., New York 17. De- 
signed for continuous through-the-lens 
viewing and focusing while filming, a lever 
moves a group of internal lens elements to 
change the focal length from 10mm to 
30mm to achieve simulated dolly effects. 
For sharpness of focus the lens is set at 
30mm. As the focal length is decreased, 
the increasing depth-of-field automatically 
keeps the lens in focus. The lens, lens shade 
and filter together are priced at $379.00. 
The lens alone is priced at $199.00. 


An automatic buckle switch, a sprocket 
roller guide assembly and a motor cable 
safety catch for the Arriflex 16 camera will 
be introduced by Kling Photo Corp., 257 
Fourth Ave., New York 10, at the SMPTE 
International Equipment Exhibit held in 


| connection with the Convention, May 4-8, 


in Miami Beach. The automatic buckle 
switch, located in the film path near the 


| lower loop, shuts off the camera motor at 


the end of each film, or whenever the film 
jams. The switch is reset automatically 


| when the film is placed through the sprocket 
| rollers, The automatic cutoff is especially 
| useful when the camera is used in a sound 


blimp. The motor cable catch lock auto- 
matically engages and locks the power 
supply cord to the camera plug-in receptacle 
to prevent accidental disconnection. 
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The premiere of the Studio Varotal Zoom 
Lens, developed jointly by Taylor, Taylor 
& Hobson Ltd., Stoughton St., Leicester, 
Eng., and the British Broadcasting Co., 
took place on December 25, 1958, when 
the lens was used by B.B.C. in broadcast- 
ing the Queen’s speech. (The lens is de- 
scribed in a paper by Gordon Henry Cook, 
“Television zoom lenses,” in the January 
1959 Journal.) The lens was designed to 
perform the same function within the studio 
that an earlier lens, called the Outside 
Broadcast Varotal, was designed to accom- 
plish outside the studio, that is, to make 
gradual changes between panoramic views 
and magnified close-ups without losing 
any quality of definition. 

The camera controls for the lens used 
during the Queen’s Broadcast were spe- 
cially developed by the Engineering Division 
of B.B.C. The lens is operated by a capstan 
on the right-hand side of the camera. 
This rotates for focusing and slides back- 
wards and forwards for zooming, enabling 
the cameraman to perform the whole oper- 
ation with one hand. 

Representative in the United States for 
Taylor, Taylor & Hobson is Albion Opti- 
cal Co., 1410 N. Van Ness Ave., Holly- 
wood 28. 


The Bolsey-8, a miniature 8mm camera 
‘smaller than a king-size pack of cigarettes,” 
has been announced by Bolsey-Delmonico, 
42-24 Orchard St., Long Island City, 
N.Y. Measuring 3} by 1} in., the camera 
weighs 12 oz when fully loaded with 25 ft 
of single 8mm film in the magazine. 
Designed for practically fool-proof opera- 
tion, one full winding of the key provides 
from 8 ft to 10 ft at 16 frames/sec, or for 
single-frame exposures for still pictures by 
rotating the exposure button from M to S. 
Variable shutter speeds allow exposure 
times ranging from 1/50 sec to 1/600 sec. 

The inventor of the tiny instrument, and 
President of Bolsey Research and Develop- 
ment Corp., 11 W. 57 St., New York 19, 
is Jacques Bolsey, an early member of 
the Society who, at one time, resided in 
Switzerland and acted as the Society’s 
European correspondent. 


The Perfectone Model EP6A Portable 
Magnetic Recorder is a recent develop- 
ment of Produits Perfectone S.A., Bienne 
(Bern), Switzerland, designed for profes- 
sional recording on }-in. magnetic tape 
at a speed of 74 in./sec where no power 
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ing projected the slides stack themselves in 

the receiving magazine. With this slide 

changer no operator is ever required during — ae 

the presentation: all the slides are projected 

in the right sequence at the precise moment \ 
desired. The change of image on the screen ~~ Lee its 

is accompanied by a pleasing curtain effect. 

\ 
The SLIDES to be used are standard H > a " 
31/4" x 4" lantern slides with cover glasses 
end binding ll around, and also the new Red 
Polaroid-Land slides in plastic mounts. 
| slots or compartments, just place c 
pack in the feed magazine. All 5 

within reach at all times in the =: 

zine even during the show for 2 
ls or additions without chonging the 

nor the continuity of the 

PRICE 

| 

with 25 ft. push button cord (in a , 
strong carton) $285.00 

| 
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_NAIDICH ASSOCIATES 


Asleep ... hidden within century-deep jungle maze, 
Cambodia’s beautiful City of Temples now stirs, — 
‘wakened, reclaimed ...her tabyrinthian architecture 
and treasured sculpture unveiled with painstaking care 
to the sunlight of world acclaim... 

As General's itinerant Ambassador of Good Filmanship 
visits here at Angkor Vat, he recalls that painstaking 
care is a watchword at General too, — care which con- 
stantly guards the quality of your most treasured fiim. 


co GENERAL 


Film Laboratories Corp. 


1546 ARGYLE AVE. 
HOLLYWOOD 28, CALIF. 
HO. 2-6171 
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Professional 
Services 


COLORTRAN CONVERTER 
LIGHTING EQUIPMENT 


CROSS COUNTRY RENTAL SYSTEM 
ELIMINATES COSTLY SHIPPING 
write for catalog 
NATURAL LIGHTING CORP. 
612 W. Elk, Glendale 4, Calif. 


The most illumination for the least investment 


BERTIL I. CARLSON 
Photoproducts Co. 


Consultants, designers. builder 
in PHOTO INSTRUMENTA TION 


Color Processors e Cameras @ Projectors 
Box 60, Fort Lee, N. J. 


TUFF COAT 


Multiplies the useful life of all types of preprint 
and release film. Protects from scratches and 
abrasions. Safe, easy to use. Kills static, cleans 
and lubricates. Special type available for 
Videotape, Magstripe and Lacquered footage. 
Send for Brochure ‘'S’’ 

NICHOLSON PRODUCTS CO. 

3403 Cahuenga Blvd. Los Angeles 28, Calif. 


COMPONENTS CORPORATION, 
Recording Division 
Denville, N.J. Oakwood 7-0290 


Ho. 7-1712 
J. A. MATTHEWS..... J. B. MINTER PHOTOGRAPHIC 
is. astering, lape iting, pectalizing in 
Dubbing etc. HIGH-SPEED 


Motion-Picture Photography 


Photographic Analysis fon 
100 Rock Hill Rd., Clifton, N 
Phone: Prescott 8-6436 


CRITERION 
FILM LABORATORIES, INC. 


laboratory facilities for 16 
mm black-and-white and color 
a West 60th St., New York 23, N. Y. 
Phone: COlumbus 5-2180 


PROFESSIONAL MOTION PICTURE 
PRODUCTION EQUIPMENT 
Cameras, Sound Recording, Editing, 

Laboratory and Affiliated Equip. 
Consulting Services by Qualified Engineers 
Domestic and Foreign 
REEVES EQUIPMENT CORP. 

10 E. 52nd St., NYC 
le: REEVESQUIP 


ELLIS W. D’ARCY & ASSOCIATES 


Iting and lop 


Xenon-Arc Applications 
Motion-Picture Projection 
Magnetic Recording and Reproduction 


Phone: 


SUPPLIERS 
PHOTOGRAPHIC CHEMICALS 


and 


Consultants in Photographic Chemistry 
L. B Russell Chemicals, Inc. 
14-33 Thirty-First Avenue 
Long Island City 6, New York 

YEllowstone 


EAGLE FILM 
LABORATORY, INC. 
(Established 1951) 

A 16MM SPECIALIST LABORATORY 


341 E. Ohio St., Chicago 11, Ill. 
Whitehall 4-2295 


USE A SPECIALIST! 
SLIDE- We a in color 


work: 
FILM (1) masters 
(2) Release prints 
LAB Contract rates available 
CUSTOM FILM LAB 
Clrele 5-4830 1780 Broadway, N.Y. 19, N.Y. 


Complete Color 
and Black & White 
16 Motion Picture 
n l m Laboratory Services 
including 
Sound Recording 


FISCHER PHOTOGRAPHIC LABORATORY, INC. 
6555 North Ave., Oak Park, Ill., EUclid 6-6603 


FILM PRODUCTION EQUIP. 
The world’s largest source of supply for prac- 
tically every need for 
g and editing motion picture | films. 
Domestic and Foreign 
S.0.S. CINEMA SUPPLY CORP. 


Dept. TE, 602 W.52St., N.Y.C.-Cable:SOSOUND 
Western Branch: 6331 Holly'd Blvd., Holly’d,Cal. 


16mm, 35mm, 70mm 
Motion Picture Cameras 


High Speed Cameras 
Special Cameras 
Lenses 

Lights 


Processing Equipment 
Editing Equipment 


GORDON ENTERPRISES 


5362 N. Cahuenga, North Hollywood, Calif. 


ALL 16mm PRODUCERS SERVICES 
Equip. Rentals e Technical Crews 
40 X 70 Sound Stage 


16mm LABORATORY FACILITIES 
Exclusive TRIAD Color Control 
Additive Color Print Process, Plus B & W 


SOUTHWEST FILM CENTER 
3024 Ft. Worth Ave., Dallas 11, Texas 


MITCHELL CAMERAS 

Studio — Industry— Science — Research 
16mm—35mm—65mm and Accessories 
For Demonstrations Visit Our Showroom 
and Offices 

For Technical Information and Brochures Write 


MITCHELL CAMERA OF NEW YORK, INC. 
521 Fifth Ave., New York 17, N. ¥. Oxford 7-0227 


ROCKY MOUNTAIN HEADQUARTERS 
For 16mm Film Services 
B&W and Anscochrome Processing 
Printing—Recording—Editing 
Production—Rental—Sales 
All types of film in stock 
Write for Price List 


WESTERN CINE SERVICE, INC. 


114 E. 8th Ave., Denver 3, Colo. AMherst 6-3061 


fe Professional cards available to 


members. 12 insertions, 2xl in., $60 
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supply is available. Transistorized circuits 
permit the overall dimensions to be 
kept to 12 by 6 by 24 in. The recorder 
can be used in conjunction with a blimped 
Camerette camera with Pan-Cinor zoom 
lens. 

A synchronizing signal, generated by 
the camera motor, is recorded on the 
magnetic tape. In transfer to perforated 
magnetic film, this signal is amplified to 
drive the motor of the re-recorder, thus 
holding the soundtrack in synchronism with 
the picture. The 12-v camera motor 
embodies a transistorized type of feed- 
back speed control and a device for 
generating the 100-cycle synchronizing 
signal. The motor and its attachment fit 
on the Camerette camera inside the 
standard blimp. 

The recorder itself is driven by 12 
elements of storage batteries contained 
inside the recorder; they will run for 17 
hr continuously, and can be recharged up 
to 400 times. Power consumption is 4 w 
Data provided by the Swiss Post Office 
authorities and by the Commission Supér- 
ieure Technique of France give the fol- 
lowing characteristics: signal-to-noise ratio 
—55 db; harmonic distortion at 100% 
modulation better than 2.5%; peak-to- 
peak speed variation not exceeding 0.15%; 
wow /rms value better than 0.08%; flutter / 
rms value better than 0.06%. 

On replay, the full width of the tape can 
be scanned, but since the synchronizing 
signals are in push-pull, they cancel out 
in reproduction. For transfer to perforated 
magnetic or optical film, the push-pull 
signals are fed into a synchronous amplifier 
where they are first amplified, then 
through a flywheel circuit converted to 
single-phase a-c and finally into 3-phase 
220 v. The output of the power amplifier 
is 150 w, adequate for driving the motor 
of an RCA PM66 re-recording channel. 
For re-recorders with higher power re- 
quirements, a synchronous amplifier with 
a total output of 500 w, with 1000-w 
starting peak, would be used. 

The Perfectone equipment, which will 
be on display at Booth 19 in the Equipment 
Exhibit at the 85th SMPTE Convention in 
Miami Beach, is represented in the U.S. 
by Benjamin Berg Co., 1410 N. Van Ness 
Ave., Hollywood 28. 


The Magniola line of 16mm double mag- 
netic sound editors has been announced by 
$.0.S. Cinema Supply Corp., 602 W. 52 
St., New York 19. Features include 3 by 
4-in. picture, built-in cue marker, frame 
and footage counters, 2-gang synchronizer 
with magnetic soundhead and amplifier 
and speaker unit and automatic adjustment 
for shrunken or unshrunken film stock. 
It is priced at $450.00. The Deluxe model, 
designed for single-system editing with 
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magnetic soundtrack, has two magnetic 
heads, one for single system and both to- 
gether for double-system sound. This model 
is priced at $520.00. 6 

The firm has also announced a Junior 
Tripod featuring professional grooved legs 
for rigidity, frontal star knob threading and 
curved aluminum support locks. It is 
priced at $145.00. 


The Editola Film Editing Machine is 
manufactured in England by the Photo- 
graphic Electrical Co., Ltd., 71 Dean St., 
London W1. Picture and sound are 
reproduced in proximity, in order to give 
the effect of auditorium viewing. Virtual 
image size of the picture is 5 by 34 in. 
Either optical or magnetic tracks can be 
reproduced. Features of this equipment 
include separate controls for picture light 
and sound, retractable magnetic head to 
save wear while optical track is being run, 
desynchronizing clutch to enable the 
picture to be run independently of the 
sound, footage counter with single-picture 
indicator, and constant-speed electric mo- 
tor. The machine may be stopped within a 
frame. Either combined picture and sound 
or separate picture and sound may be 
run, also, with slight alteration, 17.5mm 
soundtrack. Accessibility to both film 
apertures is claimed as another feature 
permitting greater accuracy in making or 
erasing indication marks on the film. 


A portable, plastic-encased pump and 
filter unit has been announced by Oscar 
Fisher Co., Newburgh, N.Y. The unit is 
said to remove all particulate insoluble 
matter from 5 microns up and including 
some from 5 microns down. The solution 
leaves the filter at the rate of 10 gal/min 
The filter is rated at 125-psi maximum 
operating pressure at 120 F. The pump is 
rated at 50 lb. pressure and 12 gal/min. 
The unit operates cn 110-v or 220-v 60-c 


A newly styled and lower-priced 16mm 
sound motion-picture projector, the Film- 
O-Sound 384A, has been announced by Bell 
& Howell, 7100 McCormick Rd., Chicago 
45. The new projector has a custom-built 
5 by 7-in. oval speaker permanently built 
into the front of the projector. Features in- 
clude simplified operation with no clutch 


HURLETRON: 


HIGH-SPEED 


AUTOMATIC SHUTTER 


The HURLETRON AUTOMATIC SHUTTER can be installed on your 
Bell & Howell Model D or J printer in a few minutes. It actuates from 
any cueing system with a blade response time of three (3) milliseconds. 
Provides you with a zero light setting in addition to the 22 standard 
settings. Your choice of either the programming board control system 
or the punch tape control system gives you fully automatic operation. 
Key board and Dial-O-Matic 8 channel tape perforators are available and 
also a tape verifier; modified mounting can be supplied to adapt the 
shutter to custom-made printers. Complete facilities are maintained 
for design and construction of special motion picture printing equipment 
and accessories. All products and service are fully guaranteed. 


Your inquiries will be welcome and given prompt attention. 


HURLETRON 
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or reverse, and a new rotary dial control 
for lamp and blower. It is priced at $459.95. 

Bell & Howell has also announced the 
390TA Perpetua, a three-lens turret model 
8mm electric eye camera priced at $129.95. 
The system does not require manual setting 
and is designed to compensate automati- 
cally for indoor or outdoor color film. 


The Elite 8, an 8mm sound projector, of 
Norwegian manufacture, which provides for 
recording a magnetic sound stripe on the 
film, has been announced by Tandberg of 
America Inc., 10 E. 52 St., New York 22. 
The projector operates at two speeds, 16 
and 24 frames/sec. It has a newly designed 


high-intensity, low-voltage lamp and uses 
an f/1.5 lens, The recorder has a built-in 
amplifier, 6-in. loudspeaker and high- 
fidelity magnetic soundhead. Provision is 
also made for connecting the amplifier out- 
put to an external loudspeaker and high- 
fidelity magnetic soundhead. Provision is 
also made for connecting the amplifier out- 
put to an external loudspeaker or sound 
system, The projector is priced at $398.00 


The MDC Model 100-1 Film Transport, 
featuring pin location of the film to within 
+ 0.0005 in. longitudinal and transverse 
accuracy, has been announced by Mast 
Development Co., 2212 E. 12 St., Daven- 
port, Ia. Features include two speeds and 
single-frame operation in forward or re- 
verse directions. It is announced as built 
primarily to replace the standard head of 
the Model C Recordak Film Reader but is 
designed to be adapted to other precision 
projection applications, 


A prototype of a compatible stereophonic 
sound system was demonstrated by 
Motorola Inc., 4545 W. Augusta Blvd., 
Chicago 51, at Home Furnishings Show 
held at the Merchandise Mart, Chicago, 
during January. Viewers watched a 15- 
minute segment of a taped show and heard 
the corresponding sound first monaurally 
and then binaurally with the sound coming 
from two separate speaker cabinets, with the 
difference in sound being “immediately 
evident,” the announcement stated. FM 
multiplexing techniques are used in con- 
structing the sound system. 


DUPLICATING BY SPECIALISTS... 


... is the key to finest results 


Film contact air-sealed on register pins is 
one of the many features of this unique triple- 
head 35-16 contact and effects printer of our 
own design, which produces the finest in color, 
B&W, 16mm and 35mm duplicate negatives, 
masters, color separations, interpositives, 
internegatives, 
chrome duplicates, precision prints, all 
incorporating Optical Effects and Scene-to- 
Scene Color Corrections. 


SPECIALIZED SERVICES: Blow-ups from 16mm 
to Color or B&W theater release prints; 
Optical Printing and Special Effects of all 
kinds; Matte Paintings, to save set construction 
costs; Titles and Inserts; Anamorphic Conver- 
sions; Development work on new processes 
and equipment. 


Kodachrome and _ Ekta- 


We welcome your printing and laboratory problems, particularly the ‘‘impossible’’ 


Linwood Dunn—President. Co- 
designer of famous Acme-Dunn 

Optical Printer, and former head 
of the RKO Special Effects Dept. 


Unexcelled quality with fast service 


backed by over 30 years of Major Studio experiences 
Send for full information and price list 


FILM EFFECTS of Holl 


ywood, Inc. 


1153 North Highland Aue., Hollywood 38, California 
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Quality-control equipment installed in the 
Magnetic Products Div. of Minnesota 
Mining and Mfg. Co., 900 Bush Ave., St. 
Paul 6, Minn., is expected to reduce 
greatly the number of field rejections of 
video tape. The equipment includes a 
video-tape quality control machine spe- 
cially developed by CBS-TV, and also two 
Ampex Videotape recorders, with space for 
four more. Three electronics engineers and 
six assistants provide around-the-clock 
quality-control service. 


A method of magnetic writing with an 
electron beam is described by the inventor, 
Ludwig Mayer, in an article in the October 
1958 issue of the Journal of Applied Physics 
(pp. 1454-1456). The method is based on a 
thermal magnetic recording method called 
Curie-point writing. When a suitable pre- 
magnetized magnetic film is set up as an 
anode in a cathode-ray tube-like device, 
a focused electron beam heats the film in 
the areas where electrons impinged. If the 
dissipation of the electron beam is high 
enough to raise the temperature above the 
Curie point or any suitable transition tem- 
perature, the areas of the magnetic film 
heated by the electronic beam become non- 
magnetic. Traces of reversed magnetization 
have been recorded on MnBi films. Prac- 
tical application of this method, with writ- 
ing speeds between 105 and 10® bits/sec is 
possible, the article states, with increased 
speed possible if finer-grained magnetic 
films can be developed. 


TO PREAMPL 


signa input 205 Gp 


G, AND G3 FORM 
EMISSION SUS- 


25,000 


TAINING GRID 
Gz IS THE CONTROL 


MEG 
GRID - 
S, 1S EMISSION 


STARTER SwiTCH = SO« 


A cold cathode tube, consisting essentially 
of a thin layer of magnesium oxide deposi- 
ted on a nickel sleeve, has been announced 
jointly by the Army Signal Corps Research 
and Development Laboratory and Tung- 
Sol Electric Inc., 95 Eighth Ave., Newark 
4, N.J. The cold cathode, based upon an 
electron emission phenomenon discovered 
at ASCRDL during a study on the field- 
enhanced secondary emission from MgO, is 
believed to be adaptable to almost all types 
of electron tubes, including TV screens, 
military communications equipment and 
industrial uses. Use of a pre-production cold 
cathode as an audio output amplifier has 
been demonstrated (see circuit above). 
The new tube is distinguished by a blue, 
luminescent glow (as opposed to the red 
glow of the hot cathode) and uses less than 
one-tenth the power of a standard tube. 
Laboratory life tests on the cold cathode 
indicate indefinite life. One cold cathode in 
a test socket emitted for over 14,000 hours 
with no apparent deterioration. 


Theater-type television in a circular or 
semicircular sports arena with a seating 
capacity of 20,000 is a project of Giantview 
Television Network, 901 Livernois, Fern- 
dale 20, Mich. Four lightweight motion- 
picture screens are suspended over the 
center ring of the arena in a hollow box for- 
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Look... 


Today! 


TRI ART’S 
New Expanded Facilities 


and Unique Innovations 


soon ready to 
better serve you! 


regular, Cinemascope, wide screen, 
interlocking 1, 2 or 3 35mm or 16mm 
Optical or Magnetic Sound Tracks. 


See Us Ai The SStieianvention er In New York ws 


ART 


245 West 55th St., New York 19, N. Y. « PLaza 7-4580 


IN CANADA: ASSOCIATED SCREEN INDUSTRIES, Ltd. * 2000 Northcliff Avenue, Montreal, Canada 


March 1959 Journal of the SMPTE Volume 68 203 


a 
| 
; 
: 
es 
e York's newest, 
Offering 16 end 35mm screenings, 


PERFECT BUTT WELD 
> SPLICE IN 234 SECONDS 


PRESTO! 


«Splice all types of 
Safety Films... 


—magnetic or striped as well as Poly- 
ester Base with no added materials 
and no added thickness! Miracle 
Presto-Splicer fuses 16 mm, 35 mm 
and 70 mm film end to end on frame 
line in perfect alignment. Ideal for 
darkroom splicing. No adhesives, 
cements or scraping. Film is auto- 
matically replasticized, eliminating 
dry-up and weak bond. Permanent 
butt-weld splice holds for the life of 
the film. 

There is no substitute for the Mira- 
cle Presto-Splicer. It has no equal—it 
is the world’s only professional butt- 
weld splicer which fuses the film back 
to its original condition...end to end. 


Sample splice 
and brochure 
upon request. 
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perfectly aligns and permanently 
welds ',” tapes without cements or adhesives. 
Precision diagonal splice is actually a plastic 
fusion, capable of withstanding three pound 
pull. Thumps and fallout completely eliminated. 
All spices identical—all trimming eliminated. 
Acclaimed best for professional editing. 


PRESTOSEAL 


MANUFACTURING CORP. 


37-27 33 St., Long Island City 1,N.Y. 
STillwell 4-6832 


Export Dept.: Reeves Equipment Corp. 
10 E. 52nd Street, New York 22, N. Y. 
Cable: Reevesquip, New York 


mation. The corners of the frames of the 
screens are tied together with light twine. 
Each screen is served by a mobile television 
projector placed in a separate quadrant of 
the arena. The four-screen technique has 
recently been used in the Providence, R. L., 
Auditorium; the Ohio State University St. 
John Arena; and the Toledo Sports Arena. 


Symphony Week in Detroit was opened by 
a closed-circuit TV presentation of a back- 
stage recording session presented simul- 
taneously with a live performance of the 
Detroit Symphony orchestra onstage. Two 
motion-picture screens mounted to the left 
and the right of the orchestra shell showed 
the recording engineers and directors. A 
third camera was focused on the conductor. 
The presentation was arranged by Giant- 
view Television Network, 901 Livernois, 
Ferndale 20, Mich. 


A new line of closed-circuit TV systems, 
consisting of vidicon camera, monitor and 
control unit, has been announced by Indus- 
trial Products Div., International Tel. & 
Tel. Corp., 15191 Bledsoe St., San Fer- 
nando, Calif. An electronic light compensa- 
tor is incorporated in the camera. Acces- 
sories include remote controls, explosion- 
proof and weather-proof housings, distribu- 
tion amplifiers and multiple camera 
switches. The firm announced that its ap- 
plication engineers will adapt the systems 
to specific requirements. 


A color processing laboratory has been 
opened in Panama City, Panama, bringing 
to 13 the number of foreign laboratories 
opened by Eastman Kodak for processing 
Kodachrome film. The new laboratory 
will serve northern and western countries of 
South America, and parts of Central 
America and the West Indies. 

Other Kodak color processing labora- 
tories outside the United States are located 
in Mexico City; Toronto; Harrow, Eng- 
land; Sevran, France; Stuttgart, Germany ; 
Lausanne, Switzerland; Milan, Italy; 
Johannesburg, South Africa; Bombay, 
India; Melbourne, Australia; Manila, 
Philippine Islands, and Honolulu, Hawaii. 


A symposium on cinefluorography was 
held at the University of Rochester Strong 
Memorial Hospital, Rochester, N. Y., Nov. 
14-15, 1958. Among scientists who dis- 
cussed various aspects of the technique of 
making x-ray motion pictures were George 
M. Corney of Kodak Research Labora- 
tories; Frederick M. O’Brien, Jr., of Ko- 
dak’s Apparatus and Optical Div.; Rudolf 
Kingslake, Director of Optical Design; 
and Gordon A. Chambers of the Motion 
Picture Film Dept. Among subjects dis- 
cussed were films and developers, recording 
cameras, lenses and equipment for film 
printing and duplicating. 


Purchase of Times Facsimile Corp., a 
subsidiary of the New York Times Co., by 
Litton Industries of Beverly Hills, Calif., 
has been announced. The name will not 
be changed. W. Preston Corderman, a Vice- 
President of Litton, will become President 
of the Times Facsimile division. Austin G. 
Cooley, Executive Vice-President of Times 
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Facsimile will continue in that capacity. 
No personnel changes are planned. The 
Times Facsimile service dates back to 1935. 
In addition to facsimile equipment, the 
company has produced sonar recorders, 
chronometers, telemetering equipment and 
special instruments utilizing high-precision 
timing instruments. A system for trans- 
mitting x-ray films over telephone lines is 
scheduled for early production. 


A new model 16/35mm black-and-white 
film processor, an improved version of the 
FA-100M, has been announced by Hi- 
Speed Equipment Inc., 73 Pond St., 
Waltham 54, Mass. Operated in daylight, 
the developer is reported to have a speed of 
65 ft/min negative and 135 ft/min positive, 
with guaranteed gamma curves. Processing 
is done by open sprays. The impingement 
drier has been designed to provide full view 
of the drying operation. The equipment 
is of modular design and is 12 ft long, 2 
ft wide and 6 ft high. Price varies according 
to equipment but approximate price for a 
machine with four processing stations is 
$30,000. The unit is supplied with a mini- 
mum of three processing stations, or it can 
be supplied with as many as may be re- 
quired. 


Splicing kit Model A 4809, made especi- 
ally for perforated programming paper, 
aluminum, Mylar or other perforated 
tapes, has been announced by Unicorn 
Engineering Corp., 1040 North McCadden 
Place, Hollywood 38. Basically, the splicer 
consists of a small metal block with a row 
of small pins which fit into the feed holes of 
either the standard five- or eight-hole 
tapes. The tape’s two broken ends are 
aligned on the metal block by the feed 
hole pins, pushed down and smoothed out, 
and a short piece of adhesive material with 
punched holes is placed over the joined 
ends. Overlapping splices may be ce- 
mented. The kit is priced at $10.00. 
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Planotype is a new plastic letter made by 
Planoscope Corp. and distributed by 
Camera Equipment Co., Inc., 315 West 
43 St., New York 36, for the photographic 
and motion-picture industries. It is used for 
motion-picture titling, TV slides, and in 
artwork for slide films. The letters come on 
an aluminum sheet, 12 by 15-in., and they 
range in size from } to 14 in. They are 
available in a number of type designs. 
Normal temperature changes and amounts 
of moisture do not affect the plastic. The 
letters have beveled edges to keep them 
fitted to the artwork surface, yet they can 
be lifted and stored and re-used repeatedly. 
Planotype is now available as an opaque 
letter in black, white and red; as a trans- 
parency, in blue, red, green and yellow. 


The Craig Pro 16mm film viewer, a 
product of Kalart Co., Plainville, Conn., 
is designed for heavy-duty use. Features 
include a 4 by 6-in. viewing screen and 
optical system to minimize eye fatigue, 
screen illumination of 20 ft-c, and coated 
optics which include a 3-element //2.8 
projection lens, condenser lens and 4-sided 
rotating prism shutter. Light source is a 
75-w projection lamp. The price is $89.50, 


Rubber Properties for Stage and Screen 
is a brief, illustrated article in Rubber 
Developments, Vol. 11, no. 4, Winter, 1958. 
It is available at no charge by writing to: 
Natural Rubber Bureau, 1631 K_ St., 
N. W., Washington 6, D. C. 
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An underwater housing designed for use 
with the Kodak K-100 Camera has been 
announced by Camera Equipment Co., 
315 W. 43 St., New York 36. The housing 
accommodates a 10mm //1.8 fixed-focus 
Angenieux lens. The iris can be controlled 
under water. An open sight viewfinder 
shows 10-mm field of view. Dimensions of 
the housing are 12} by 9} by 124 in. 
Camera and housing together weigh 30 
Ib. Designed to withstand water pressure 
at a depth of 75 ft an accessory pressure 
valve is available to permit use at depths 
down to 175 ft. 


FOR ‘ALL BLACK & WHITE... 
AND COLOR EMULSIONS | 


FILMLINE CORPORATION, DEPT. SM-59, MILFORD, CONN. 
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A field-sequential television system de- 
veloped by CBS Laboratories, Stamford, 
Conn., for use in medical research, was 
demonstrated at the First Annual Confer- 
ence on Television in Medical Education 
at the National Institutes of Health, 
Bethesda, Md. A color motion picture was 
shown of the back of a living, sighted human 
eve. The TV system, combined with 


The has 


BE6 Band Elimination Filter 
been announced by Allison Laboratories 


Inc., 14185 Skyline Drive, La Puente, 
Calif. This is a continuously variable filter 
covering the range from 20 c to 20,000 c 
in passive network form. It has a direct 
reading dial and is tuned with one knob. 
It can be used to eliminate one frequency 
in measuring circuits where hum is interfer- 
ing with normal measurements, or where 
the resonant response of an accelerometer 
prevents analysis of other frequencies 
present, or where it is desired to measure 
the distortion and hum present in an ampli- 
fier while eliminating the fundamental test 
frequency. It is priced at $385.00. 


A lease plan for television studio equip- 
ment has been announced by the Technical 
Products Dept., General Electric Co., 
Electronics Park, Syracuse, N. Y. Under 
this plan studios may rent equipment on a 
monthly basis over a five-year period. 
Minimum value of equipment covered 
under the monthly lease is $5000.00. As 
new equipment is made available it may 
be substituted for the equipment leased 
originally on an option-to-replace arrange- 
ment. Monthly rates are to be adjusted 
accordingly. 


Color Television, a technical training 
manual published by Radio Corp. of 
America, is intended for use in planning 


specially developed equipment, is expected 
to make possible advanced diagnostic 
techniques in studying ailments of the 
eye and the brain. The camera used in the 
system is more sensitive to light than the 
human making possible detailed 
studies that could not otherwise be under- 
taken because of danger of tissue damage 
resulting from bright lights. 


eye, 


operating and maintaining color TV 
broadcasting stations. Eighth in a series of 
technical books, the manual first reviews 
the basic principles of color and then 
covers such areas as equipment, planning a 
color TV system, integration of color and 
monochrome equipment. transmitter 
adjustment, color tape recorder and 
microwave relay and other subjects of 
theoretical and practical interest. The 
book is priced at $10.00. In addition to 
being made publicly available, it will be 
used as a textbook for RCA’s technical 
training programs. 


A ground weather radar system that 
enables TV stations to broadcast “‘pictures” 
of approaching storms as far away as 150 
miles has been developed by Radio Corp. 
of America. The  system’s transmitter 
sends a high-power, rapidly pulsed signal 
to a disk-shaped antenna, which rotates 
360° at 15 rpm within its protective hous- 
ing, capped by a Plexiglas radome. 
When the signal encounters a storm or 
other weather target, some of the trans- 
mitted energy is reflected back to the 
system’s receiver. The electronic circuit 
measures the length of time for the signal 
to make the round trip, and the data are 
pictorially displayed on the _ indicator 
screen in contour form, showing the storm 
core and areas of heaviest rainfall. 

Through the use of a standard RCA 
studio vidicon film camera, the radar 
scope presentation of a storm may be trans- 
mitted to the TV station’s viewers, with 
the radar ‘“‘picture” superimposed on a 
map of the area for orientation. 


Lens formula data problems may be 
solved by a system of graphs, charts and 
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SUCCESSIVE 
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VistaVision 
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SOUND 
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CINERAMA 
NEGATIVE 


TECHNICOLOR’ SERVES THE WORLD with a 


complete line of color and black-and-white release prints! 


Through its world-wide facilities, Technicolor answers the need 
of every form of motion picture exhibition by supplying a com- 
plete variety of release prints from Technirama, 65mm, Vista- 
Vision, Full Aperture, Standard Sound Aperture, CinemaScope 
Aperture, Cinerama, and Successive frame negatives and 16mm 
color reversal films. 


TECHNICOLOR CORPORATION * TECHNICOLOR LTD. + TECHNICOLOR ITALIANA Technicolor and Technirama are registered trademarks 
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CINE: From 4 to 400 Frames 
Per Second 
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Intermittent Film Transport 


with Pin Registration for Air- 
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SMPTE Convention 
D. B. Milliken Co. 


131 N. Fifth Avenue, 
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Write for illustrated catalog 
number 59. 


CLASSIFIED ADVERTISING 
First three lines $5.00 
Each additional line $1.00 
per inch $13.00 


“See you in Miami” 
Pete Elliott 
CALDWELL A-V EQUIPMENT 


Toronto Ontario 


dial-calculators called Keemag, a trade- 
mark for these aids developed by Joseph 
D. Brubaker, Photographic Design Engi- 
neer, 949 Sherman Ave., Evanston, Ill. 
Keemag (magnification is the key) is de- 
scribed in a folder as a system of pre-com- 
puted lens formula data of universal appli- 
cation, based upon ten factors affecting 
the practical use of photographic lenses at 
working distances less than 20 times their 
focal length, and at corresponding magnifi- 
cations (image/object size ratios) of 


1/20th to 20X. 


Solid optical glass filters are described in 
a recent folder of The Ednalite Optical 
Co., Inc., 200 North Water St., Peekskill, 
N. Y. Besides describing precision charac- 
teristics and photographic advantages, the 
folder illustrates some of the 55 operations 
and inspections performed for the color glass 
filters. 


National Camera Repair School has issued 
a 56-page booklet, Open Door to Success, 
which describes the training offered by 
NCRS, Box 174DS, Englewood, Colo. 
It is replete with testimonials and has out- 
lines of all the lesson texts. 


Robert W. King and Leonard H. Reed 
have been added to the staff of Traid Corp., 
17136 Ventura Blvd., Encino, Calif. Both 
men are specialists in photographic instru- 
mentation systems. Mr. Reed has accepted 
the post of Application and Service Engi- 
neer. Mr. King will specialize in the de- 
velopment of new airborne instrumentation 
systems, 


A “how-to-do-it” folder on tape splicing 
is offered by Minnesota Mining and Mfg. 
Co., Dept. M8-340, St. Paul 6, Minn. A 
series of drawings shows how to cut tape, 
butt the edges together and what happens 
if the wrong angle is used. Tips on editing 
and storing are included. 


Planning and costs of closed-circuit TV 
programs are covered in a 12-page booklet, 
issued by Giantview Television Network, 
901 Livernois, Ferndale 20, Mich. 


Communications Productions Inc. has 

opened offices at 1352 Beacon St., Brookline, 
| Mass. The firm offers facilities for pro- 
| duction and presentation of closed-circuit 
| broadcasts. 
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employment 
service 


These notices are published for the service of the 
membership and the field. They are inserted 
three months, at no charge to the member. The 
Society's address cannot be used for replies. 


Positions Wanted 


Motion-Picture Cameraman, Technician. Ac- 
tive member SMPTE now employed at medium 
market TV station photographing, processing 
and editing news and commercial 16mm footage. 
Owner of two motion-picture cameras, lenses, 
tripods, lights, etc. Desires connection with pro- 
ducer of industrial, scientific, educational, re- 
ligious or travel films. Available on 30 days 
notice. Résumé on request. Frank E. Sherry, 
915 Mockingbird Lane, Tyler, Texas. Tel: 
LYric 3-4337. 


Electronic Engineer. Television Major, B.S.E.E., 
age 28, vet, 4 yrs military electronics and radar 
and 1 yr TV experience, specializing in broad- 
casting and recording. Knowledge of color and 
microwave systems. Competent in magnetic, 
photographic and kinescope recording. Thesis 
written on magnetic video tape recorders. De- 
sires position in motion-picture sound or TV 
studio engineering. Civilian or military projects 
Foreign or domestic assignments. Fluent in 
German. Excellent references. Available June 5, 
1959. Andis Lepnis, 5401 So. Ellis Ave., Chicago 
15, Ill. 


Chemical Engineer. B.Ch.E. Clarkson College of 
Technology, Potsdam, N.Y., Sept. 1958. Desire 
position in production or pilot plant. Write: 
Robert H. Cleveland, 732 Parsons Rd., Ridge- 
wood, N.J. 


Motion-Picture Engineer. 25 yrs responsible 
positions in large organizations. Expert in all 
technical phases motion-picture laboratory 
color or B&W. 2 yrs as technical director and 
sales engineer for representative of well-known 
motion-picture equipment. Motion-picture con- 
sultant to U.S. Govt. agencies in Washington. 
Will accept responsible position supervising 
laboratory operations in management, quality 
control, install new laboratories, etc., or as 
technical sales representative for motion-picture 
equipment. Will consider most sections of U.S. 
or certain overseas assignments. Excellent 
knowledge of three languages. U.S. citizen. 
Write: E.C.C., First Floor, 219-47 74th Ave., 
Bayside 64, L.I., N.Y. 


Film Specialist. 3 yrs as animation cameraman; 
2 yrs on optical camera; 5 yrs film editor and 
cameraman on commercials and industrials; 
produced films for Signal Corps at Astoria, also 
writer-director for A.F.R.S.; B.A. in Cinema, 
UCLA; member IATSE, Local 659. Familiar 
with every job concerned with production of 
motion pictures on professional level. Presently 
employed but desire change. Age 32, married. 
Good bet for ad agency, teaching or production. 
Have knowledge, will travel. Write: E. E. F., 
P.O. Box 19783, Los Angeles 19. 
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Electrical Engineer. Long experience design 
and maintenance all types electrical equipment 
in motion-picture studios, exchanges and 
laboratories. Many yrs chief electrician Para- 
mount Pictures Corp., New York. Will accept 
position preferably New York area. Member 
SMPTE, IAEI. Fred F. Stederoth, 41 Watsessing 
Ave., Bloomfield, N.J. Pligrim 3-2699. 


Cameraman. Desire position with progressive 
film-making organization. Have worked with 
most 16 and 35mm cameras using commercial 
color and B&W. Experienced in interior location, 
and set lighting, also editing, A&B roll cutting, 
sound recording, and process equipment. Free 
to travel. Resume available. H. LeRoy Mills, 
P.O. Box 245, Blacksburg, Va. Tel: Prescott 
2-8261, Ext. 452. 


Cinematographer-Editor. Desire position in 
educational film unit or commercial film 
company. Two years experience photographing 
and editing many educational films covering 
wide range of subjects. Writing and practical 
motion-picture laboratory experience. Age 23, 
married. B.A. degree in Speech and Television. 
Write Larry D. Filby, Box 70, Iowa City, Iowa. 


Producer-Director-Writer — also production- 
coordinator. Early thirties. Unencumbered. Vet- 
eran. Al health. College education. Multi- 
lingual. Best references. Produced, directed 
and written features, T.V. series, documentaries, 
industrial and educational shorts on five con- 
tinents. Can operate still and movie cameras and 
own some professional equipment. Particularly 
well versed in foreign co-production problems. 
Recently returned from three-year stay in Latin 
America, now trying relocate. Wide personal and 


business connections throughout world. Have 
worked for U.N., Governments of U.S.A., 
U.K., Brazil, Netherlands, France, India, 


Australia, Ecuador. Fifteen years professional 
movie writing. Seek contract here or abroad. 
Write c/o PIDO, P.O. Box 816, Hollywood 28, 
California. 


Motion-Picture Technician. Three yrs military 
and one yr civilian cinematography. B.S. degree 
in radio and television. Desire position within 
motion-picture or television realm. Prefer to 
locate Southern California area but will consider 
other locales. Write: Gerald L. Wiley, 136 Cedar 
Ave., Hershey, Pa. 


Motion-Picture Specialist. Formerly with Para- 
mount News and Walt Disney Productions seeks 
position heading up motion-picture department. 
25 yrs world-wide studio and field experience 
directing and filming news, documentaries, 
educationals, industrials, commercials, training 
and report films. Expert on sound recording, 
lighting, studio operation, design of special 
equipment, hiring and supervising personnel. 
Would be interested in a stimulating industrial 
opportunity with responsibility and potential. 
Lewis S. Cass, 321 East Palisades Blvd., Palisades 
Park, N. J. WIndsor 7-1944. 


Television and Film Operations and Design 
Specialist. More than 20 yrs major network 
service in television, including several yrs in 
TV development laboratory, equipmeat desig 
and construction, live and film operation, super- 
vision of operating sections with special emphasis 
on film and kinescope recording. Recently 


Manager of Film and Kinescope Facilities Oper- 
ations. Charles Townsend, 49 Hillcrest Dr., 
Dumont, N. ». Dumont 4-8622. 


Motion-Picture Career Engineer. Ten yrs in 
film labs on equipment design, B/M control, 
procurement, floor plan and chemical layouts, 
automatic controls, power supply, relay circuits, 
etc. Familiar color sensitometry, cameras, 
printers, projectors. Currently working within 
the industry on product design. Available for 
non-routine “better” position in line with MIT 
degree in Engineering Administration. Will 
consider attractive location anywhere on per- 
manent basis. Write care of Marshall W. 
Lynn, 49 West 24 St., New York 10. 


Positions Available 


Photo Engineer. Experienced in motion-picture 
and still production, high-speed, metric color and 
black-and-white; able to direct complete produc- 
tion unit including labs, motion-picture and still, 
writers, photography, editing. Applicants should 
have education and experience to assume heavy 
project responsibility. 


Laboratory Supervisor—Motion Pictures. As- 
sume complete responsibility for lab operation 
including developing, printing, quality control, 
black-and-white and color. 


Laboratory Supervisor—Still Lab. Assume 
complete responsibility, still lab, black-and-white 
and color. Cameraman, Engineering. High- 
speed, engineering test films. Experienced Fair- 
child, Fastax, Traid, Bell & Howell. 

Applicants for above positions should be willing 
to relocate. Write for appointment, including 
resume, to: P.O. Box 189, Times Square Station, 
340 West 42 St., New York 36. 


Senior Optical Engineer. Direct development 
proprietary line of high-speed cameras and other 
photographic instruments. Must have analytical 
ability and research or development experience 
with optical devices or photographic instrumen- 
tation; able to plan and carry out projects from 
inception through prototype stage. Position 
carries full technical responsibility and should be 
attractive to qualified applicants with managerial 
potential. Salary open. Advanced degree desir- 
able. Plant located in pleasant suburban area 
near San Francisco. Contact George Bingham, 
Beckman & Whitley, Inc., 973 E. San Carlos 
Ave., San Carlos, Calif. 


Theatre Sound Engineer. Cinefones, Bombay 
(India), requires theatre sound engineer with 
good technical qualifications, thoroughly ex- 
perienced in installation, repair and servicing 
all types of theatre projection and sound equip- 
ment, and with administrative experience. Send 
complete resume airmail to Cinefones, 3 New 
Queen’s Rd., Bombay 4, India. 


Salesman, experienced, excellent opportunity 
motion-picture equipment and accessories organi- 
zation. Comprehensive Service Corp., 245 West 
55 St., New York 19. 


Summer Employment Television Engineer or 
top-grade technician to operate and maintain 
professional broadcast-type vidicon  closed- 
circuit television system from May 15 to August 
1, 1959. Please furnish references, qualifications 
and salary requirements. Delaware Steeple- 
chase & Race Assoc., P.O. Box 268, Wilmington, 
Del. 


TV Sales Engineer. Graduate electrical engineer 
preferred with experience selling airborne and 
ground TV systems to Army, Navy and Airforce 
and weapons systems contractors. Age to 40. 
Salary open. Immediate opportunity. Send 
resume and salary requirements to: Personnel 
Manager, General Precision Laboratory, 63 
Bedford Ave., Pleasantville, N. Y. 
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NOW! PROTECT 
FILM AGAINST 


Scratches 
e Dirt 
Brittleness 
e Stains 
e Wear 
“Rain” 


Damages 


Send 
Your Film To 


THE FILM 
DOCTORS’ 


Specialists in the Science of 


FILM REJUVENATION 
RAPIDWELD RAPIDTREAT 


Exclusive Services of: 


| APID FILM 
TECHNIQUE, INC. 


37-02 TWENTY SEVENTH ST. 
LONG ISLAND CITY 1, NEW YORK 
STiliwell 6-4601 Est 1940 
Dept. L 


Write for free brochure 
| ‘Facts on Film Care” 
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ASTMAN COLOR 


DEVELOPING 35MM (5248) COLOR NEGATIVE 
DEVELOPING 35MM (5253) AND 16MM (7253) INTERMEDIATES 
35MM ADDITIVE COLOR PRINTING 

16MM CONTACT AND REOUCTION ADDITIVE COLOR PRINTING 
INTERNEGATIVES 16MM (7270) FROM 16MM KODACHROMES 
BLOW-UPS FROM 16MM KODACHROME TO 35MM COLOR 
KODACHROME SCENE TO SCENE COLOR BALANCED PRINTING 
35MM COLOR FILM STRIP PRINTING 
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: VIELAB | Ne. R10 W 54th ae 
20.1) PORATION Ww. ST NEW YORK 19, N. Y. + JUDSON 6-0360 


Contents — pages 155-210. 
News Columns 


85th Convention: Exhibit Directory and Ad- 
vance Papers Program 

Education, Industry News 

SMPTE Test Films 

Section Reports 

Current Literature 

Books Reviewed. . 
Phofosensitors, by Summer, reviewed ‘by 
R. W. Sears; Practical Electroacoustics, by 
Michael Rettinger, reviewed_by Leo L. Beranek; 


Advertisers 


Ampex Corp. . 
Animation Comp. 
Bell & Howell Co 


Electronic Systems, Inc. 

Farrand Optical Co. 

Film Effects of Hollywood 

Filmiine Corp 

Fish-Schurman Corp 

Oscar Fisher Co. 

Florman & Babb, Inc. . 

Genarco, Inc 

General Film Laboratories, Inc. 
Gevaert Photo Producten N.V. 
Korl Heitz, Inc... 
Frank Herrnfeld Engineering Corp. 
Hollywood Film Co.. . . . . 
Houston Fearless Corp... ... . 


Meeting Calendar 


American Physical Society, Mar. 30—Apr. 1, Hotel Somerset, Boston & 
MIT, Cambridge, Mass. 

Microwave Research Institute, 

on Millimeter Weves, Mar. 31—Apr. 2, Engineering Societies 

Bidg., New York. 

Inter-Society Color Council, 28th Annual Meeting, Apr. 1, 1959, 
Statler-Hilton Hotel, New York. 

Optical Society of America, Apr. 2-4, Hotel New Yorker, New York 

AFOSR, Third Annual Astronautics Symposium, Apr. 6-8, Sheraton-Park 
Hotel, Washington, D.C. 

Armour Research Foundation, 4th Conference on Industrial Instrumenta- 
tion and Control, Apr. 14, 15, Ill. Inst. of Technology, Chicago. 

Biological Photographic Association, Midwestern Sectional Meeting, 
Apr. 24-26, Univ. of lowa, lowa City, lowa. 

American Physical Society, Apr. 30-May 2, Willard & Raleigh Hotels, 
Washington, D.C. 

Electro-Chemical Society, 7th Annual Semiconductor Symposium, 
May 3-7, Sheraton Hotel, Philadelphia. 

35th Semiannual Convention of the SMPTE including International 
Equipment Exhibit, May 4-8, 1959, Fontainebleau, Miami Beach. 

IRE 7th Region Technical Conference and Trade Show, May 6-8, 
Univ. of New Mexico, Albuquerque, N.M. 

Acoustical Society of America, May 14-16, Ottawa, Ont. 

IEE, Transistors and Associated Semiconductor Devices, International 
Convention, May 21-27, Earls Court, London. 


Sensitometry in Practice, by Keith M.:Homsby, 
reviewed by Fred Eisen; Photo Chemistry in 
Black-and-White and Color Photography, by 
George T. Eaton, reviewed by H. L. Baumbach; 
Wir Filmen mit 8mm, by Heinrich Freytag, 
reviewed by Robert S. Barrows. 


Philip A. Hunt Co. 

Kling Photo Corp 

la Vezzi Machine Works 
Magnasync Mfg. Co., Ltd 

D. B. Milliken Co. 

Motion Picture Laboratories, Inc.. . 
Motion Picture Printing Equipment Co. 
Movielab Color Corp 

Moviola Mfg. Co. 

Peerless Film Processing Corp 
Photographic Electrical Co. Ltd 
Precision Laboratories. 

Prestoseal Mfg. Corp 

Professional Services 

Rapid Film Technique, Inc 

Ro-Nan Plastic & Mfg. Co., Inc. 


$.0.S. Cinema Supply Corp. . . es 
Technicolor Corp. 

Tri Art Color Corp. . . 

Unicorn Engineering Corp 

Wollensak Optical Company 


American Rocket Society, June 8-11, San Diego, Ca 
Information 


International Conference on 2 June 13-22, 
Unesco, Paris, France. 

International Commission on Illumination, 14th Congress, June 15-24, 
Brussels, Belgium. 

International Symposium on Circuit and Information Theory, June 16-18, 
Univ. of Calif., Los Angeles. 

Engineering Progress Exposition, June 17-20, Hotel Commodore, 
New York. 

American Physical Society, June 18-20, Milwaukee, Wis. 

American Society for Testing Materials, Annual Meeting, June 21-26, 
Chalfont-Haddon Hall, Atlantic City, N.J. 

86th Semiannual Convention of the SMPTE including Equipment 
Exhibit, Oct. 5-9, Statler, New York. 

National Electronics Conference, Oct. 12-14, Hotel Chicago. 

Society of Photographic Scientists and Engineers, Oct. 26-30, Edge- 
water Beach Hotel, Chicago. 

87th Semiannual Convention of the SMPTE, May 1-7, 1960, Am- 
bassador Hotel, Los Angeles. 

88th Semiannual Convention of the SMPTE, and 

Fifth Internctional High-Speed Congress and Equipment Exhibit, 
Oct. 16-22, 1960, Sheraton-Park Hotel, Washington, D.C. 

89th Semiannual Convention of the SMPTE, Spring, 1961, Royal York, 
Toronto. 

90th Semiannual Convention of the SMPTE, Oct. 15-20, 1961, 
New York. 


SMPTE Officers and Committees: The rosters of the Officers of the Society, its Sections, Subsections and Chapters, and 
of the Committee Chairmen and Members were published in the Apri! 1958 Journal, Part Il. 
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sustaining 
members 


of the Society 


The objectives of the Society are: 
e Advance in the theory and practice of engineering in motion pictures, television 
and the allied arts and sciences; 
e Standardization of equipment and practices employed therein; 
e Maintenance of high professional standing among its members; 
e Guidance of students and the attainment of high standards of education; 
« Dissemination of scientific knowledge by publication. 


Progress toward the attainment of these objectives is greatly aided by the financial support 
provided by the member companies listed below. 


Acme Film Laboratories, inc. 

Alexander Film Co. 

Altec Service Company 
Altec Lansing Corporation 

Ampex Corporation 

Animation Equipment Corp. 


Audio Productions, Inc. 

The Ballantyne Company 

Bausch & Lomb Optical Co. 

Bell & Howell Company 

Berndt-Bach, Inc. 

Burnett-Timken Research Laboratory 

Byron, Inc. 

S. W. Caldwell Ltd. 

The Calvin Company 

Capital Film Laboratories, Inc. 

Oscar F. Carison Company 

Century Lighting, Inc. 

Century Projector Corporation 

Cineffects, Inc. 

Cinesound, Ltd. 

Geo. W. Colburn Laboratory, Inc. 

Color Reproduction Company 

Color Service Company, Inc. 

Columbia Broadcasting System, Inc. 
CBS Television Network; 
CBS Television Stations: CBS News; 
CBS Film Sales; Terrytoons 

Comprehensive Service Corporation 

Consolidated Film Industries 

Dage Television Division of Thompson 
Ramo Wooldridge Inc. 

Andre Debrie Mfg. Corp. 


DeFrenes Company 

DeLuxe Laboratories, inc. 

Desilu Productions, inc. 

Du Art Film Laboratories, inc. 
Dupont Company of Canada, Ltd. 

E. |. du Pont de Nemours & Co., Inc. 
Eastern Effects, inc. 

Eastman Kodak Company 

Electronic Systems, Inc. 

Elgeet Optical Company, inc. 

Max Factor & Co. 

Filmline Corporation 

General Electric Company 

General Film Laboratories Corporation 
General Precision Laboratory 

Incorporated 
W. J. German, Inc. 

Guffanti Film Laboratories, Inc. 
The Harwald Co., Inc. 

Frank Herrnfeld Engineering Corp. 
Hollywood Film Company 
Hollywood Film Enterprises Inc. 
Houston Fearless Company 
Hunt's Theatres 

JM Developments, Inc. 

The Jam Handy Organization, Inc. 
Jamieson Film Co. 

The Kalart Company, Inc. 

Victor Animatograph Corporation 
Kling Photo Corp. (ARR! Div.) 
Kolimorgen Optical Corporation 
Lorraine Orlux Carbons 
J. A. Maurer, Inc. 

Precision Film Laboratories, Inc. 
Mecca Film Laboratories, inc. 
Mitchell Camera Corporation 
Mole-Richardson Co. 


and Television Engineers 


Motion Picture Association of America, 
inc. 

Allied Artists Products, inc. 
Columbia Pictures Corporation 
Loew’s inc. 
Paramount Pictures Corporation 
RKO Radio Pictures, Inc. 
Twentieth Century-Fox Film Corp. 
United Artists Corporation 
Universal Pictures Company, inc. 
Warner Bros. Pictures, inc. 

Motion Picture Printing Equipment Co. 

Movielab Film Laboratories, inc. 

Moviola Manufacturing Co. 

National Carbon Company, A Division of 
Union Carbide and Carbon Corporation 

National Screen Service Corporation 

National Theatre Supply Company 

Northwest Sound Service, Inc. 

Panavision Incorporated 

Pathe Laboratories, Inc. 

Warren Conrad Portman Company 

Prestoseal Mfg. Corp. 

Producers Service Co. 

Rank Precision industries Ltd. 

Reid H. Ray Film Industries, Inc. 

Reeves Sound Studios, Inc. 

Charles Ross, Inc. 

$.0.S. Cinema Supply Corp. 

Shelly Films Limited (Canada) 

The Strong Electric Company 

Technicolor Corporation 

Titra Film Laboratories, inc. 

Trans-Canada Films Ltd. 

Tri Art Color Corporation 

Van Praag Productions 

Alexander F. Victor Enterprises, Inc. 

Westinghouse Electric Corporation 

Westrex Corporation 

Wilding Picture Productions, Inc. 

Wollensak Optical Company 


The Society invites applications for Sustaining Membership from other interested companies. 
Information may be obtained from the Chairman of the Sustaining Membership Committee: 
Byron Roudabush, c/o Byron, Inc., 1226 Wisconsin Ave., N.W., Washington 7, D.C. 


of Motion Picture 
C. S. Ashcraft Mfg. Co. 4 
The Association of Cinema 7 
Laboratories, Inc. ; 
Atlas Film Corporation 


